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COMPOUNDS 

This invention relates to JV-aroyl cyclic amine derivatives and their use as 
pharmaceuticals. 

Many medically significant biological processes are mediated by proteins participating in 
5 signal transduction pathways that involve G-proteins and/or second messengers. 

Polypeptides and polynucleotides encoding the human 7-transmembrane G-protein 
coupled neuropeptide receptor, orexin-1 (HFGAN72), have been identified and are disclosed in 
EP-A-875565, EP-A-875566 and WO 96/34877. Polypeptides and polynucleotides encoding a 
second human orexin receptor, orexin-2 (HFGANP), have been identified and are disclosed in 
10 EP-A-893498. 

Polypeptides and polynucleotides encoding polypeptides which are ligands for the orexin- 
1 receptor, e.g. orexin-A (Lig72A) are disclosed in EP-A-849361. 

Orexin receptors are found in the manmoialxan host and may be responsible for many 
biological functions, including pathologies including, but not limited to, depression; anxiety 

15 addictions; obsessive compulsive disorder; affective neurosis/disorder; depressive 

neurosis/disorder; anxiety neurosis; dysthymic disorder; behaviour disorder; mood disorder; 
sexual dysfunction; psychosexual dysfunction; sex disorder, sexual disorder; schizophrenia; 
manic depression; delerium; dementia; severe mental retardation and dyskinesias such as 
Huntington's disease and Gilles de la Tourett's syndrome; disturbed biological and circadian 

20 rhythms; feeding disorders, such as anorexia, bulimia, cachexia, and obesity; diabetes; 
appetite/taste disorders; vomiting/nausea; asthma; cancer; Parkinson's disease; Cushing's 
syndrome / disease; basophil adenoma; prolactinoma; hyperprolactinemia; hypopituitarism; 
hypophysis tumor / adenoma; hypothalamic diseases; Froehlich's syndrome; adrenohypophysis 
disease; hypophysis disease; hypophysis tumor / adenoma; pituitary growth hormone; 

25 adrenohypophysis hypofunction; adrenohypophysis hyperfiinction; hypothalamic hypogonadism; 
KaUman's syndrome (anosmia, hyposmia); functional or psychogenic amenorrhea; 
hypopituitarism; hypothalamic hypothyroidism; hypothalamic-adrenal dysfunction; idiopathic 
hyperprolactinemia; hypothalamic disorders of growth hormone deficiency; idiopathic growth 
hormone deficiency; dwarfism; gigantism; acromegaly; and sleep disturbances associated with 

30 such diseases as neurological disorders, neuropathic pain and restless leg syndrome, heart and 
lung diseases; acute and congestive heart failure; hypotension; hypertension; urinary retention; 
osteoporosis; angina pectoris; myocardial infarction; ischaemic or haemorrhagic stroke; 
subarachnoid haemorrhage; head injury such as sub-arachnoid haemorrhage associated with 
traumatic head injury; ulcers; allergies; benign prostatic hypertrophy; chronic renal failure; renal 

35 disease; impaired glucose tolerance; migraine; hyperalgesia; pain; enhanced or exaggerated 

sensitivity to pain, such as hyperalgesia, causalgia and allodynia; acute pain; bum pain; atypical 
facial pain; neuropathic pain; back pain; complex regional pain syndromes I and IE; arthritic pain; 
sports injury pain; pain related to infection, e.g. HIV, post-polio syndrome, and post-herpetic 
neuralgia; phantom limb pain; labour pain; cancer pain; post-chemotherapy pain; post-stroke 

40 pain; post-operative pain; neuralgia; nausea and vomiting; conditions associated with visceral 
pain including irritable bowel syndrome, migraine and angina; urinary bladder incontinence e.g. 
urge incontinence; tolerance to narcotics or withdrawal fix)m narcotics; sleep disorders; sleep 
apnea; narcolepsy; insomnia; parasomnia; jet-lag syndrome; and neurodegenerative disorders, 
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which includes nosological entities such as disinhibition-Kiementia-patkinsonisni-amyotrophy 
complex; pallido^nto-nigral degeneration, epilepsy, and seizure disorders. 

Experiments have shown that central administration of the ligand orexin-A (described in 
more detail below) stimulated food intake in freely-feeding rats during a 4 hour time period. This 
5 increase was approximately four-fold over control rats receiving vehicle. These data suggest that 
orexin-A may be an endogenous regulator of appetite. Therefore, antagonists of its receptor may 
be useful in the treatment of obesity and diabetes, see Cell, 1998, 92, 573-585. 

There is a significant incidence of obesity in westernised societies. According to WHO 
definitions a mean of 35% of subjects in 39 studies were overweight and a fiirther 22% clinically 

10 obese. It has been estimated that 5.7% of aU healtlK»re costs in the USA are a consequence of 

obesity. About 85% of Type 2 diabetics are obese, and diet and exercise are of value in all diabetics. 
The incidence of diagnosed diabetes in westernised countries is typical]^ 5% and ihm are estimated 
to be an equal number undiagnosed. The incidence of botii diseases is rising, demonstrating the 
inadequacy of current treatments which may be either ineffective or have toxicity risks including 

1 5 cardiovascular efiects. Treatment of diabetes with sulfcHiylureas or insulin can cause hypoglycaemia, 
whilst metforniin causes GI side-effects. No drug treatment for Type 2 diabetes has been shown to 
reduce the long-term complications of the disease. Insulin sen^tisers will be useful for many 
diabetics, however they do not have an anti-obesity effect 

Rat sleepABEG studies have also shown that central administration of oxexin-A, an 

20 agonist of the orexin receptors, causes a dose-related increase in arousal, largely at the expense of 
a reduction in paradoxical sleep and slow wave sleep 2, when administered at the onset of the 
normal sleep period. Thetef oce antagonists of its receptor may be useful in the treatment of sleep 
disorders including insomnia. 

The present invention provides ^-aroyl cyclic amine derivatives which are non-peptide 

25 antagonists of himian orexin receptors, in particular orexin- 1 receptors. In particular, these 

compounds are of pot^tial use in the treatment of obesity, including obesity observed in Type 2 
(non-insulin-dependent) diabetes patients, and/or sleep disorders. Additionally these compounds 
may be of use in the treatment of stroke, particularly ischemic or haemorrhagic stroke, and/or 
blocking the emetic response i.e. the compounds are useful in tiie treatment of nausea and 

30 vomiting. 

International Patent Applications WO99/09024, W099/58533, WOOO/47577 and 
WOOO/47586 disclose phenyl urea derivatives and WObO/47576 discloses quinolinyl cinnamide 
derivatives as orexin receptor antagonists. 

According to the invention there is provided a compound of formula (I): 



35 



a 



N 



(I) 



wherein: 

X represents a bond, oxygen, NR' or a group (Ciy„, wherein n represents 1, 2 or 3, 
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Y represents CH^* CO, CHOH, or -CEIjCH(OH)-; 

Het is an c^ticmally substituted 5> or 6- membered monocyclic heteroaiyl group contaiiung 
up to 4 het^oatCMns selected from N, O and S» substituted by R^ 

Ar' represents an optionally substituted phenyl or a 5- or 6-memb6ied heteroaryl group 
5 containing up to 3 heteroatoms selected from N, O and S, wherein the phenyl or heteroaryl group 
is substituted by and further optional substituents; or Ar^ represents an optionally substituted 
bicyclic aromatic or bicyclic hetmaromatic group containing up to 3 heteroatoms selected from 
N. O and S; 

represents hydrogen, an optionally substituted(C,^ )alkoxy» halo, cyano, optionally 
1 0 substituted(C]^)alkyl, optionally substituted phenyl, or an optionally substituted 5- or 6- 
membered heterocyclyl group containing up to 4 heteroatoms selected from N, O and S; 

R^ is an optionally substituted aryl or an optionally substituted mono or bicyclic 
heteroaryl group containing up to 3 heteroatoms selected from N, O and S; 
R* is selected from hydrogen or (C, Jalkyl; 
15 or a pharmaceutically acceptable salt thereof. 

A further aspect of the invention is the compound (RS)-l-dibenzofuran-4-yl-l-{2-[5-(3- 
fluoro-phenylHU3»4]oxadiazol-2-ylmetiiyl]-piperidin-l-yl)-methanone or a pharmaceutically 
acceptable salt thereof. 

Preferably where Ar^ represents phenyl or a 5- or 6-membered heteroaryl group 
20 containing up to 3 heteroatoms selected from N, O and S, the R* group is situated adjacent to the 
point of attachment to the amide carbonyL 

Het may have up to 5, preferably 1, 2 or 3 optional substituents. 
When Het is an optionally substituted 5- or 6- membered monocyclic heteroaryl group 
containing iq) to 4 heteroatoms selected from N, O and S, it may be oxazolyl, imidazolyl, thiazolyl, 
25 thiadiazolyl, oxadiazolyl, triazolyl, pyrazolyl, furanyl, tetrazolyl, pyrimidinyl, pyrazinyl, 
pyridazinyl or pyridinyL Additionally Het may be isoxazolyl, isothia2X>lyl and triazinyl. 

Prefered examples for Het are oxazolyl, imidazolyl, thiazolyl, triazol^l, oxadiazolyl and 
pyrazolyl. Additional prefered examples are fiiranyl and tetrazolyl. 

When Ar* is a 5- or 6-membered heteroaryl group containing up to 3 heteroatoms selected 
30 from N, O and S, it may be furanyl, thienyl, pyrrolyl, oxazolyl, Ihiazolyl, imidazolyl, oxadiazolyl, 
thiadiazolyl, triazolyl, triazinyl, pyridazinyl, pyridinyl, pyrimidinyl, isothiazolyl, isoxazolyl, 
pyrazinyl, or pyrazolyl. 

Alternatively, examples of Ar* are thiazolyl, pyrazolyl, triazolyl, pyridazinyl, oxazolyl, 
pyridinyl, pyrimidinyl, isoxazolyl and thienyL 
3 5 More specifically, examples of Ai^ are thiazolyl, pyrazolyl, triazolyl, pyridazinyl, 

oxazolyl, pyridinyl, pyrimidinyl, and thienyl. 

When R* is an optionally substituted 5- or 6-membered heterocyclyl group containing up 
to 4 heteroatoms selected from N, O and S, it may be fiiranyl, thienyl, pyrrolyl, oxazolyl, 
thiazolyl, imidazolyl, oxadiazolyl, thiadiazolyl, pyridinyl, triazolyl, triazinyl, pyridazinyl, 
40 pyrimidinyl, isothiazolyl, isoxazolyl, pyrazinyl or pyrazolyl. Alternatively R' can be piperidinyl, 
morpholinyl, thiomorpholinyl and piperazinyl. Additionally R^ can be tetrazolyl. 

Preferably R' is an optionally substituted 5- or 6-inembered heteroaryl group containing 
up to 3 heteroatoms selected from N, O and S. 
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Examples of where Ar^iepresents an optionally substituted bicyclic aromatic or bicyclic 
heteroaromatic include naphthyl, quinolinyl, napththyridinyl, benzofuranyl, benzimidazxilyl, 
quinoxalinyl or qoinazolinyl. Additionally Ax^ can be benzothienyl, benzotriazolyU benzoxazolyl 
or indazolyl. Furthermore Ai^ can be isoquinplinyi 
5 When R'is a mono or bicyclic heteroaryl group containing up to 3 heteroatoms selected 

from N, O and S, it can be, for example, benzofuranyl, pyrimidinyl, pyiidinyl, pyridazinyl or 
furanyl: 

Preferably Ar^ represents optionally substituted phenyl, pyridinyl, thiazolyl, pyrazolyl, 
pyridazinyl, thienyU benzofuranyl, naphthyl or triazolyl. 
10 Alternatively Ar* represents optionally substituted phenyl, pyridinyl, ihiazolyl, pyrazolyl, 

pyridazinyl, thienyl, benzofiiranyl, naphthyl or l,2,3-tria2olyl. 

X is preferably a bond, oxygen, or (CH2)o wherein n is 1 or 2. 

Y is preferably CHj. 

Alternatively represents hydrogen, an optionally substituted(C,^ )alkoxy, halo. 
1 5 optionally substituted(Ci^)alkyl, optionally substituted phenyl, or an optionally substituted 5- or 
6-membered heteroaryl group containing up to 3 het^oatoms selected from N, 6 and S 

Furthermore R' can represent an optionally substituted(C,^ )alkoxy , halo, optionally 
substituted(Ci^)alkyl, optionally substituted phenyl, or an optionally substituted 5- or 6- 
membered heteroaryl group containing up to 3 heteroatoms selected &om N, O and S 
20 Preferably R' is selected from an optionally substituted phenyl, pyiidinyl, pyrazolyl, 

pyrimida2inyl, or oxadiazolyl group. 

Preferably R^ is attached to the atom in the monocyclic heteroaryl ring one removed from 
point of attachment of Het to the linker as shown in compound (I) of scheme 2a. 

When used herein the term amide carbonyl means the 'C(0)N bond whmin the N forms 
25 part of tiie cyclic amide ring 

Even more preferably R' represents an optionally substituted phenyl, or oxadiazolyl 

group. 

Preferably R* is an optionally substituted phenyl. 

More preferably Het is oxadiazolyl, oxazolyl, imidazolyl, furanyl, thiazolyl or triazolyl, 
30 even more preferably Het is oxadiazolyl, oxazolyl, imidazolyl or furanyl. 

Optional substituents for the groups Het, Ar^. R* and R' include halogen, hydroxy, oxo, 
cyano, nitro, (Ci^)alkyl, (Ci^)alkoxy, hydroxy(CM)alkyl, hydroxy(CM)aIkoxy, halo(Ci-4)alkyl, 
halo(CM)alkoxy, aryI(Ci-4)alkoxy, (CM)alkylthio, hydroxy(CM)alkyl, (CM)alkoxy(Ci^)alkyl, 
(C3.6)cycloa%l(CM)alkoxy, (CM)alkanoyl, (Ci.4)alkoxycarbonyl, (CM)alMsulfonyl, (Ci. 
35 4)alkylsuIfonyioxy, (Ci-4)allQ^lsulfonyl(CM)alkyl, aiylsulfonyl, aiylsulfonyloxy, aiylsuIfonyl(Ci.. 
4)alkyl, (CM)alkylsulfonamido, (Ci^)alkylamido, (CM)alkylsiilfonanudo(Ci^)alkyl, (Ci- 
4)alkylamido(Ci^)alkyl, arylsulfonamido, aiylcarboxamido, arylsulfonamido(CM)aIkyl, 
aiylcarboxamido(Ci.4)alkyl, aroyl, aroyl(CM)alkyl, or aiyl(Ci^)alkanoyl group; a group R°R^-, 
R»OCO(CH2)o R"CON(R*)(CH2)r> RTl^^NCOCCHzX, RTR?*NS02(CM2)r or R'SCbNR^CHaX where 
40 each of R" and R^ independratly represents a hydrogen atom or a (C].4)alkyl group or where 
^prbpriate R"R** forms part of a (Cv6)azacyloalkane or (C3^)(2^xo)azacycioalkane ring and r 
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represents zero or an integer from 1 to 4. Additional substituents are (C,^acyl, aiyl, aiyl(C,. 
^alkyl, (Ci^)alkylamino(Ci^)alkyI, R"R*TSr(CHj)n-, RTl*K(CH^nO-, wherein n represents an 
interger from 1 to 4. Additionally when the substituent is R'R*N(CH,)n- or R'R*N(CH,)nO, R'' 
with at least one CH2 of the (CH2)n portion of the group form a (Cj^^azacycloalkane and R^ 
S represents hydrogen, a (C^^alkyl group or with the nitrogen to which it is attached forms a 
second-(C^4)azacycloa]kane fused to the first (C^azacycloalkane. 

Pre&rred optional substituents for Ar' are halogen, cyano» (CM)alkyl, hydroxy(C]^)alkyl, 
(C, Jalkoxy(C, Jalkyl, R'R'T^(CH^)n, or R'R'N . Additionally prefered optional substituents are 
(C,^)allcoxy» phenyl or nitro. 
10 Preferred optional substituents for Het are halogen, cyano, or (C]^)alkanoy]. Furflier 

optional substituents are hydroxy(CM)alkyl, (Cj^allgrl, or CF3. 

Preferred optional substituents for B} are halogen, (C,^alkoxy(C,^al]i^l, R'R'l^, 
R'R*l^(CH,)n and RlSC^iCH^O, Additional optional substituents are (C, Jalkoxy, (CM)a]kanoyl 
or(C,^alkyL 

15 Preferred optional substituents for R* are cyano, (C, Jalkyl, (C,^alkoxy and halogen. 

In addition Het may be optionally substituted by a phenyl ring optionally substituted by a 
halogen, cyano, CMalkyl, Ci^alkanoyl or C^alkylsulfonyl group; or by a 5- or 6-membered 
heterocyclic ring, such as a furanyl, pyridinyl, oxazolyl and pyrimidinyl. Additionally Het may be 
optionally substituted by a phenyl ring optionally substituted by (C, Jalkoxy. 
20 Preferred optional substituents for Ar^ include halogen, cyano, and (CM)alkyl. 

In the groups Het and Ar^, substituents positioned ortho to one another may be linked to 



form a ring. 

Illustrative compounds of formula (I) can be selected from: 



1 


(RS>l-[5-(4-FluoTO-phenyl>2-methyl-thiazol-4-yl]-l~[2<5-phenyl-[l,3,4]oxadi^^ 
ylmethyl)-piperidin-l -yl]-methanone; 


2 


(RS>l-[5-(4-Fluoro-phenyl>2-methyI-2H-[l,2,3]triazol-4>yl]- 1 -[2-{5-phenyl- 
[1,3 ,41oxadiazol-2-ylmethyl)-piperidin- 1 -yI]-methanone; 


3 


(RS>1 -[2-(3-Metiiyl-[ 1 ,2.4]oxadia2ol-5-yl)-phenyl]-l -[2-(5-phenyl-[ 1 ,3,4]oxadiazol-2- 
ylmethyl)-piperidin-l -yll-methanone 


4 


(RS>l-NaphthaIen-l-yl-l-[2K5-phenyH13.4]oxadiazoi-2-yImethyl)-piperidm-l-y^^ 
methanone 


5 


(RS)-l-[2-(4-Fluoro-phcnyl>-5-methyl-2H-pyra2ol-3-yl3-l-[2-(5-phenyl- 
r 1 ,3,41oxadiazol-2-yiniethyl)-piperidm- 1 -yll-methanone 


6 


(RS)-l -[4-(4-Fluoro-phenyl)- 1 -methyl-lH-pyra2ol-3-yl]-l -[2-{5-phenyl- 
[l,3,4]oxadla2ol-2-ylinethyl)-piperidin-l-yl]-methanone 


7 


(RS>l-[4-(4-Fluoro-phenyl)-2-inethyl-2H-pyrazol-3'yl]-l-[2-(5-phenyl- 
[ 1 ,3,41oxadiazol-2-ylmethyl)-piperidin-l -yl]-methanone 


8 


(RS)-l-[4-(4-FIuoro-phenyl)-lH-pyrazol-3-yl]-l-[2<5-phenyHl,3,4]oxadiazol-2- 
ylmethylVpiperidin-1 -yll-methanone 


9 


(RS)-l-{2-[5-{3-Fluoro-phenyI)-[l,3,4]oxadia2ol-2-yhnethyl]-piperidin-l-yl^ 
methyl-ri,2,4]oxadiazol-5-yl)-phenyl]-raethanone 


10 


(RS)-l-[5-<44?luom-phenyl>2-methyl-tWa2ol-4-yl]-l-{2-[5-(3-fluoro-phenyl)- 
[ l,3,4]oxadiazol-2-ylmethvll-piperidin- 1-y]} -methanone 


11 


(RS)-l-{245-<3-CWo^)-phenylH1.3,4]oxadiazo^2-ylmedlyl^pipcridm-l-^yI}-^[5^^^ 
fluoro-phenyI)-2-niethyl-thiazol-4-yl1-methanone 
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12 


(RS>l-{2H:5-(3-Chloro-phenyl>[l3,4]oxadiazol-2-ylmethyl]-piperidin-l-yl}-H2K^ 
methyl-[lA41oxadiazol-5-yl)-phenyl]-methanone 


13 


(RS>-l-[5<4-Fluoro-phcnyl>2-mcthyl-thiazoM-yl]-H2-<5-i^ 
ri,3,41oxadia2ol-2-ylmethyl>pip«idln-l-yl]-inethanone 


14 


(I^).l-[5-(4-Fluoro-phenyI>2-mcthyl-thito>l-4-yl]-l-{2-[5<4-flu^ 
f 1 i3,41oxadla2ol-2-ylinethyl]-piperidin- l-yl)-inethanone 


15 


(RS>l-{2-t5-(4-Chloro-phenyl>[l,3,4]oxadiazol-2-ylmethyl]-piperi 
fluoro-phenyl)-2-methyl-tliia2X)l-4-yll-methanone 


16 


i[RS>l-{2-[5r(2-CIiIoro-plienylHU3,4]oxadiazoI-2-yImeflQl 
fluon>-phenyl)-2-methyl-thiazol-4-yll-methanone 


17 


{RS)-l-{2-[5-(2-Cmoro-phenyI)-[l,3,4]oxadiazol-2-ylmetlQrl]-pq>eridin-l-^ 
methyHl>2»4]oxadiazoV'5-yI)-phenyl>met]iattOzie 


18 


(RS>l-{2-[5-<2,3-Dichloio-phenylHU3,4]oxadiazol-2-ylmetliyl]-pipOT^ 
(4-fluoro-phenyl)-2-methyl-thiazol-4-yll-methanone 


19 


(RSyi -(5-{4-Huoro-phenyl>2-methyi-thiazol-4-yl]- l-{2-[5-{2-fluorO"phenyl> 
f 1 ,3,41oxadia2ol-'2-ylniethyl]-piperidin- 1 -yl} -methanone 


20 


(RS>1 -[2-(5-Beii2ofuran-4-yl-[ 1 ,3 ,4]oxadiazol-2-ylmefliyl>-piperidin-l -yl]- 1 -[5-(4- 
fluoro-phenyl)-2-methyl-thiazol-4-yll-methanone 


21 


(RS)-1 -[4-(4-Fluoro-phenyl>l -methyl- 1 H-pyrazol-3-yl]- 1 -{2-[5-(2-fluoro-phenyl)- 
f 1 ,3,41oxadiazol-2-yhnethyl]-piperidin-l -yl} -methanone 


22 


(RS)-l-[5-(4-Fluoroi>henyI)-2-methyl-2H-[l,2,3]triazol-4-yl]-l-{2-[5-(2-^^ 
phenylVn 3.41oxadia2ol-2-yhnethyll-piperidin-l-yl>-mefliaiione 


23 


(R5)-l-{2-[5-(2-nuoro-phenyl)-[l,3,4]bxadiazol-2-yhnethyl]-piperidin-l-yl}-l- 
naphthalen- 1 -yl-methanone 


24 


(RS)-l-{2-[5-(2,3-Difluoro-phenylHl,3,4]oxadiazol-2-ylmethyl]-piperidin-l-^^ 
f4-fluoro-phenvl)-2-methyl-thiaz61-4-yll-metfianone 


25 


(RS)-l-[4-(4-Fluoro-phenyl)-l-methyl-lH-pyra2ol-3-yl]-l-[2-{5-phenyl- 
fl,3,41oxadia2ol-2-ylmethyl>piperidin-l-yl]-methanone 


26 


(RS>l-{2-(5-(2,5-DifIuoi^phenyl>[l,3,4]oxadia2ol-2-ylmeti]yl]-piperidm-l-yl}-l-^^ 
(4-fluoro-phenyl)-2-methyl-thia2ol-4-yll-methanone 


27 


(RS)-l-{2-l5-(2,5-Difluoix>-phenyl)-[l,3,4]oxadiazol-2-ylmetiQrl].pipcridm-l-^^^ 
(4-fluoro-phenyl> 1 H-pyiazol-3 -y l]-m6tfaanoiie 


28 


(RS)-l-{2-[5-(2,5-Difluorc>-phenylH1.3,4]oxadiazol-2-ylmetliyl]-p^ 
(4-£luoro-phenyl> 1 -methyl-lH-pyrazol-3-yl]-methanone 


29 


(RS)-1 - {2-[5-(3 ,5-Difluoro-phenyl)-[ 1 ,3,43oxadiazol-2-ylmethyl]-piperidm-l-yi}-l -[5- 
(4-fluoro-phenyl>2-methyl-thiazol-4-yl]-methanone 


30 


(RS>1 - {2-[5-(3,5-Difluoro-phenyI)-[l ,3,4]oxadiazol-2-ylmethyl]-piperidin- 1 -yl} - 1 -[5- 
(4-fluoro-phenyl)-thiazol-4-yll-methanone 


31 


(RS>l-{2-[5-(3,5-Difluoro-phenyI)-[l,3,4]oxadiazoI-2-ylmethyl]-piperidin-l-yl}-l-[4- 
(4-fluoro-pheny 1)- 1 H-pyrazol-3 -y 1] -methanone 


32 


(RS)-l-{2-[5-(3,5-Difluon>-phenyl)-[13,4]oxadiaz61-2-ylmethyll-piperidm^ 
^4-fluoro-phenyl)-l-metiiyl-iH-pyrazol-3-Yll-methanone 




(RS>l-[5-(4-Fluoro-phenyl>2-methyl-thiazol-4-yl]-l-{2-[5-<6-methyl-pyridm-2-yl)- 
[1.3.4]oxadia2ol-2-vlmethvll-Diperidin-l-vl>-methanone 


34 


(RS>l-[4-{4-Fluoro-phenyl>lH-pyi^l-3-yl]-l-{2-[5^iS-methyl-pyridin-2-yl> 
[ l>3 ,4]oxadiazol-2-yhnethyl]-piperidin- 1 -yl} -medianone 


35 


(RS)-i.[4-(4-Fluorx>-phenyl>l-methyl-lH-pyrazpI-3-yl]-l-{2-[5-(6-methyl-p^^ 
ylHl,3,41oxadia2ol-2-ylmethyll-pipcridm-l-yl}-methanone 


36 


(RS)-l-{2-[5<3-Fluoio-phenyl>[l,3,4]oxadia2ol-2-yhnethyl]-piperidm-l-yl} 
fluoro-phenyl)-thiazol-4-yl]-methanone 


37 


(RS)- l-[5-(4-Fluoro-phenyl)-2-methyl-thiazol-4-y q- l-[2-(5-furan-2-yl- 
r 1 .3,4]oxadiazol-2-ylmethyl)-piperidm- 1 -yll-methanone 


38 


(RS>i.[4-(4-Fluon)-phcnyl>lH-pyrazol.3-yl]-l-[2-(5-furan-2-yl-I13,4]oxa^ 

ylmethyl>piperidm- 1 -yl]-methanone 


39 


(RSy 1 -[4-(4-Fluoro-pheny 1>- 1 -methyl- 1 H-pyrazol-3 -y H- 1 -[2-^ 5-foran-2-vl- 
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[l,3,41oxadiazol-2-ylmethyl>piperidin-l-yl]-methanone 


40 


(RS)-1 -[5-(4-Fluoro-phenyl>2-methyl-2H-[ 1 ;2,3]triazol-4-yl]<l -[2-{5-furan-2-y 1- 
ri,3,41oxadiazol-2-ylinethyl>piperidin-l-yl]-methaiione 


41 


(RS)-l-{2-[5K3-F!uoro-phenyl)-[l,3,4]oxadiazoI-2-yImethyl]-piperidin-l^ 
fiuoro-phenyl>thiazol-4-yll-methanone 




(RS>l-[5-(3-Fluoro-phenyl)-2-methyl-thiazoM-yl]-l-{2-[5-(3'fluor^^ 
[1 ,3,4]oxadiazol-2-ylmethyl]-piperidin-l -yl) -methanone 


A'X 
fj 


(RS)-l-[5-(2-Fluoro-phenyl)-2-me%I-thiazol-4-yl]-l-{2-[5-(3-fluoitHphenyI)- 
tl,3,4]oxadia2ol-2-yImethyl]-piperidin-l-yl}-methanone 


AA 


(RS>l-[5-(4-Fluoro-phenylVtlua2©l-4-yl]-l-[2K5-phenyl-[13,41ox^ 
piperidin- 1 -yl]-methanone 


45 


(RS>I-[5-{3-Fluoro-phenyl>2-methyl-thiazol-4-yl]-l-I2-<5-phenyHl,3,4 
ylmethyl)-piperidin-l -yll-methanone 


46 


(RS>l-[5-{2-Fluoro-phenyl)-2-methyl-thia2K)l-4-yl]-l-[2K5-pheny 
ylmethyl)-piperidm- l-yll>methanone 


47 


(RS>l-t5K3-Fluoro-phenyl)-2-methyl-thiazoM-yl]-l-{2-[5K6-methyl^^ 
ri,3*4]oxadia2sol-2-ylmefhyl]-piperidm-l-yI>-methaiiQne 


48 


(RS)-l-t5-(2-Fluoio-phenyl>2-methyl-tiuazol-4-yl]-l-{2-(5-(6-methyl- 
[ 1 ,3,4]oxadiazo]-2-ylinethyl]-piperidm-l -yl}-metliaiione 


49 


(RS)-l-{2-[5-(23-Difhioro-phenyl)-[13,4]oxadia2ol-2-ylTnethyl]-piperidm^ 
(4-fluoro-phenyl)- 1 H-pyrazoI-3-yl]-inethanone 


50 


(RS)-l-{2-[5<2,3-Difluoro-phenyl)-[l,3,4]oxadiazol-2-ylmethyi]-piperidm^ 
(4.fluoro-ph6nyl)-l-methyi-lH-pyra2»l-3-yll-m6tfaanone 


51 


l-[5-(4-Fiuorc>-phenyl)-2-me%I-thia2»I-4-yl]-l-[(S)-2-<5-^^ 
y Iinethyl)-pyrrolidin- 1 -yl]-niethanone 


52 


(RS)-K5-(3-Fliioix>-phenyl>2-methyI-thiazol-4-yl]-14(S>-2<5^^^^ 
[13>41oxadiazol-2-yImethyl>pyTToUdfii'l-yll-mefh^ 


53 


(RS)-l-[5-(2-Fluo^o-phenyl)-2-me%l-thiazoM.yl^l-[(S)^^ 
[13>4]oxadiazol-2-ylmethylVpyiTolidin-l-yl]-methanone 


54 


(RS)-l-[5-(4-Fluon)-phenyl>2-methyl-thiazol-4-yl]-l-{2-[4-(4-fIuoro-ph 
2-ylmethyl]-piperidin- 1 -yl) -metbanone 


55 


(RS)-l~[5-{4-Fluoro-pheiiyl)-2-methyl-thiazol-4-yl]-l-{2-[4-(2-methoxy-phenyl) 
oxazol-2-yIniethyl]-piperidin- 1-yl} -methanone 


56 


(RS)-l-[5-(4-Fluoro-phenyl)-2-methyl-thiazol-4-yl]-l-{2-[4-{3-fluoro--phenyl)-oxa2ol- 
2-ylmethyl]-pipcridin-l-yl} -methanone 


57 


(RS)-l-[5-(4-Fluoix>-phenyl>2-methyl-thia2»M-yl]-l-{2-[4-(2-fiuoro-phenyI)K)x 
2-ylinethyl]-pip€ridin-l~yl> -methanone 


58 


{RS>l-[5K4-Fluoro-phenyl)-2-methyl-fhiazol-4-yl]-l-[2-(5-methyl-4-phenyl-oxa2ol-2- 
ylm6thyl)-piperidm- l-yl]-methanone 


jy 


(RS)-2-(5-(4-Fluorophenyl)-furan-2-ylmethyl)-l-((5-(4-fluorophenyl>2-methyl-thiazol- 
4-yl)carbonyl-piperidine 


60 


(RS)-U[2-(4-Fluoro-phenyl>5-methyl-2H-pyrazol-3-yl]-l-I2-(4-phenyl-oxa2ol-2- 
y Imethy l)-piperidin- 1 -y l]-methanone 


61 


(RS>l-[5-(4-FIuoro-phenyl>2-methyl-2H-[l,2,3]tria2ol-4-yl]-l-[2-(4-phenyl-oxazol^^^ 
ylmethylVpiperidin- l-yl]-methanone 


62 


(RS> 1 -Naphthalen- 1 -yl- l-[2-(4-phenyI-oxa2ol-2-ylmethyl)-piperidm- 1 -yl]-methanone 


63 


(RS>l-(5-Bromo-2-methoxy-phenyl)-l-[2-(4-phenyl-oxazol-2-ylmethyl)-piperidin-l- 
yl]-methanone 


64 


(RS>l"[5-(4-Fiuoro-phenyl)-2-methyl-thiazol-4-yl]-l-[2-(5-phenyl-lH-imidazoI-2- 
y Imethy i)-piperidm-l -yl]-methanone 


65 


(RS>l-[5-(4-Fluoro-phenyI)-2-methyl-thiazol-4-yi]-l-{2-[3-(4-£luoro-phenyl)- 
[1 ^,4]oxadiazol-5-ylmethyl]-piperidm-l -yl>-methanone 


66 


aiS>l-r5-(4-FluoK)-phenyl>2-methyl-thiazol-4-yI]-l-[3-^5-phenyl-fU,41oxadi^^ 
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Ylmethyl>-morphoIm-4-yll-inethanone 


67 


(RS)-l-[5-^4-r luoro-pneay l}-Z-metnyiHtiia20i-4-yij- i-ii-\*i-piicayi'K)xazoi-z-yiineuiyi>- 
morpholin-4-yn-methanone 


68 


(RS)-l-[5-{4-Fluon>-phenyi)-2-metnyi-tnia20l'4-ylJ-l-i^ 
ylinethyl>morpholui-4-yl]-methanone 


69 


(RS)-l-(5-(4-Fluoro-phenyI)-2-methyI-4iiiazol-4-ylj 
2-ylmethyl]-piperi<!Un-l-yl}-inethaiioiie 


70 


(RS)-l-[5-<4-Fluoro-phenyI)-2-methyl-thiazoI-4-yl]-l-[2-(4-phcnyl-^xazol-^^ 
piperidin- 1 -yll-methanone 


71 


(RS>l-{2-[5-(4-I^uor<>-phenyl)-oxazol-2-ylmethyl]-piperidin-l-yl}-l-naphthd 
methanone 


72 


(RS>l-(3,5-Dimethoxy-phenyl>l-{2-[5-(4-fluoTO-phenyl)-oxazol-2-ylmethyl]- 
piperidin- 1 -yl} -methanone 


73 


(RS)-l-P'(4-Fluofo-phenyl>5-methyl-2H-pyrazoI-3-yl]-l-{2-[5-(4-fluorcHphenylV 
oxa2ol-2-yhnethyll-piperidia-l -yl} -methanone 


74 


(RS).l-[5-(4-niioit)-phenyl>2-methyl-2H-[lA3]triazoI-4-yl]-l^ 
phenyl)-oxa2ol-2-ylmefliyll-piperidiii-l-yl>-metiianone 


75 


(RS)-l-[4-(4-FIuoix>-phenyl)-l-methyl-lH-i>yrazol-3-yl]-l-{2-[5-(4-fl^^ 
oxazol-2-ylmethyl]-piperidin- 1-yl} -methanone 


76 


(RS>l-{2-[5K4-Fluoro-phOTyl)-oxazol-2-ylmethyl]-i)iperidin-l-yl>-l^^^^ 
phenyI)-thiazol-4-yll-methanone 


77 


(RS>l-l5-(4-Fluoro-phenyl>2-me&yl-thiazol-4-yl]-l-[2-<5-phenyl-K>xazol-2-yto 
piperidin- 1 -y l]-methanone 


78 


(RS>l-[2-(3-MethyH1.2,4]oxadia2ol-5-yl>phenyI^l-[2K5-phenyl-oxazol-2- 
yUnettorlVpiperidin- l-yl]-methanone 


79 


(RS>l-r2-Iodo-phenylVl-r2-<5-phcnyl-K)xazo!-2-yhnethyl>piperidin-l-yll-methanon 


181 


(RS>l-{2-[5-(23-I>ifiuoro-phenyl>[l,3,4]oxadiazol-2-yhnethyl]-piperidm-l-^^^ 
f4-fluoro-phenylV2-methyl-2H-fl^.31triazol-4-yll-methanone 


and pharmaceutically acceptable salts thereof. 

Additional compounds of fonnula (1) can be selected from: 


80 


l-{(S>2-[5K4-Flnorc>-phenyl}-lH-imidazoI-2-yhnethyl]-pynroUdm-l-yl}-l-P 
fluoro-phenyl>-2-methyl-thiazol-4-yll-methanone 


81 


l-{(S)-2-[5K4-FIuoro-phenyl>lH-imidazol-2-yhnethyl]-pym>Udm-l-yl}-l^ 
fluoro-phenyl)- 1 -methyHH-pyrazol-3-yl]-methanone 


82 


l-{(S)-2-[5K4-Fluoro-phenyl>lH-imidazol-2-yhnethyl]-pyiTolidin-l-yI}-l-[4-<4- 
fluoro-pheny 1> 1 H-pyra2ol-3 -y 1] -methanone 


83 


(RS)-l-{2-[5-(4-Fluoro-phenyl>lH-imidazol-2-ylmethyl]-piperidin-l-yl}-l-[5^^ 
fluoro-phenyl)-2-methyl-tiiiazol-4-yll-methanone 


84 


(RS)-l-{2-[5-<4-FluoroKphenyl)-lH-imidazol-2-ylmethyll-piperidm-l-yl 
fluoro-phenyl)- 1 -methyl- 1 H-pyrazol-3-yll-metfaanone 


85 


(RS)-1 - {2-[5K4-Fluor<>phenyl)- lH-imidazol-2-ylniethyl]-piperidm-l-yl> -1 -[4-(4- 
fluoro-phenyl)- 1 H-pyrazol-3-yl3 -methanone 


86 


(RS>l-{2-[5-{4-FIuoro-phenyl)-lH-imidazol-2-yknethyl]-piperidin-l-yl}-l-(2- 
methoxv-pvridin-3-ylVtnedianone 


87 


(RS)- 1 - {2-[5-(4-Fluoro-phenyI)- lH-imida2ol-2-yhnefliyl]-piperidm-l-yl) - 1- 
isoquinolin-3 -yl-methanone 


88 


(RS>l-{2-[5-(4-Fluon>-phenyl)-lH-imida2ol-2-yhnethyl]-piperidm-l-yl) 
[ 1 .8]naphthyridin-2-yl-methanone 


89 


(RS)-l-Il-(2-Dimethylammo-ethyl)-4-{4-fluoro-phenyl)-lH-pyrazol-3-yl]-l-{2-[^^ 
fluoro-phenyl)- 1 H-imida2ol-2-ylmethyl]-piperidin- 1 -yl > -methanone 


90 


(RS)-l-[5-(4-Fluoro-pheny!>2-hydn)xymethyl-diia2ol-4-yl]-l-{2-[5-(4-fluoro- 
phenyI)-lH-imidazol-2-Ybnethyll-piperidin-l-Yl}-methanone 


91 


(RS)-l-{2-[4-(4-Fluoro-phenyl)-lH-imida2X>l-2-yhnethyl]-piperidin-l-yl}-l-[5-(^ 
fluoro-phenyl>-2-methyl-2H-r 1 ,2,31triazol-4-yl]-methanone 
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92 


{RS)-l-{2-[4-(4-Fluoro-phenyl)-lH-imidazol-2-yImethyl]-piperito^ 
methyl-l 1 ,2,4]oxadiazol-5-yl)-phenyl>methanone 


93 


(RS)-l-[5-(4-Fluoro-phenyl>2.methyl-thia2ol-4-yl]-l-{2-[5-<2-methoxyph^ 
iinidazoI-2-y]inethyl]-piperidm- 1 -yl}-methanone 




(RS)-l-[5-(4-Fluoro-phenyl)-2-methyUhiazoM-yll.l-{2-[5-(2^ 
imidazol-2-yImethylVpiperidm'l-yl>'-methanone 




{RS)-l-[5K4-Fiuoro-phenyl>2-me1hyl-thiazoM-yl]4-{2-l5<2-bn>^ 
imidazol-2-ylmethyl]-piperidm- 1 -yl} -methanone 




*(RJS>2-[2-<l-{l-[5-(4-Fluoro-phenyl>2-methyl-thia2ol-4-yl]-meth^^ 
2-ylmethyl>3H-imidazol-4-yll-ben20nitrile 


0*7 


(RSy 1 - {2~[4-Bromo-5-{4-fluoro-pheny I)- 1 H-iinidazol~2-yImethyi]-piperidin- 1 -yl}- 1 - 
[5-(4-fluoro-phenyl)-2-methyl-thiazol-4-yl]-ni6thanone 


no 
yo 


(RS)-5-(4-Fluoro-phenyl)-2-(l -{1 -[5-(4-fluoro-phenyl)-2-methyl-thiazol-4-yl]- 
methanoyl}-piperidin-2-ylmethyl>3/r-imida2ole-4-carboiutrile 


102 


(RS)-l-(2-EthDxy-phenyl)-l -[2-(4-phenyl-oxazol~2-ylmeChyl)-piperidin-l -yl]- 
methanone 


103 


(RS)- i -[5-{4-Fluoro-phenyl)-2-hydroxymethyl-thiazol-4-yl]-l -[2-(4-phenyI-oxazol-2- 
ylmethyO-piperidin- 1 -yl]-methanone 


104 


(RS)-l-[5<4-Fluorc>-phenyl)-2-hydroxymethyl-thiazoM-yl]-142^^^ 
imidazol-2-ylmetliyl>piperidin~l-yl3**me1hanone 


105 


(RS>l-[5-(4-Fluoro-phenyl>2-methyI-thiazol-4-yl]-l-{2-[5-(4-f!uon)-phenylH 
f 1 ,2,4]triazol-3-ylmethyl]-piperidm- 1 -yl}-methanone 


106 


(RS>-l-{2-[5-(4-Fluoro-phenyl)-4if-[lA4]triazol-3-ylmethyll-^^^ 
isoquinolin-3--yl-methanone 


107 


(RS)-l-{2-[3-(3-DimethyUmmo-propoxy)-phenyl]-thiophen-3-yl}-l-{244-(4-fluo 
phenyl> l^-iinidazol-2-ylmethyl]-piperidm- 1 -yU-methanone 


108 


(RS>l-[5-(4-Fluoro-phenyl>2-methyl-thiazol-4-yl]-l-{2-[5-(3-inetho3Q^-pheny0-l^ 
imida2»l~2-ytme1hylVpiperiduv-l'yl>-methanon^ 


109 


(RS)-l-[4<4-F!uoro^henyl>l-meAyl-lH-pyrazol-3-yI]-l-{2-[5-(3-methox^^ 
phenyl)-lH-imidazol-2-ylinethyl]-piperidin-l -yl> -methanone 


110 


(RS)-l-{2-[5<3-ChlorcHphenyl)-lH-imidazol-2-ylmethyl]-piperidin-l-yl}~l-[5-^^ 
fluoro-phenyl)-2-methyl-thiazoI-4-yl]-medianone 


111 


(RS)-l-{2-[5-(3-Chloro-phenyl)-lH-iinidazol«2-ylmethyl]-piperidm^ 
fluoro-phenyl> 1 -methyl- 1 H-pyrazol-3-yl]-methanone 


1 12 


(RS)-3-[2-(l-{l-[5-(4-Fluoro-phenyl>2-methyl-thiazol-4-yl]-methanoyl}-piperidin^ 
2-ylmethyl)-3H-miida2ol-4-yll-benzonitrile 


1 13 


(RS)-3-[2-(l-{l-[4-(4-Fluoro-phenyl>l-methyl-lH-pyra2ol-3-yl]-methanoyl}- 
piperidm-2-ylmethyl)-3H-imidazol-4-yl]-ben2onitrile 


114 


(RS)-l-[5-(2-Fluon>^henyl)-2-methyl-thia2ol-4-yl]-l-[2K5-phenyl-lH-lm 
ylmefhyl)"pipeiidm-l-yl]-methanone 


1 15 


(RS)-l-[5-(3-Fluoro-phenyl>2-methyl-tWazol-4-yl]-l-[2-(5-phenyl-lH-imidazol-2- 
y Imethy O-piperidin- 1 -yl]-methanone 


116 


(RS)-l-(2-Methyl-5-phenyl-thiazol-4-yl>l-[2-(5-phenyl-lH-imidazol-2-y^^^ 
piperidin-l-yll-metfaanone 


117 


(RS)-l-{5-[3-(3-Dimethylamino-propoxy)-phenyl]-2-methyl-thiazol-4-yl}-l-[2-(5- 
phenyl- lH-imidazol-2-ylmethyl)-piperidin-l -yll-methanone 


118 


(RS)-l-{5-[3-(4-Dimethylammo-butoxy>phenyl]-2-methyl-thiazol-4-yl}-l-[2-(5- 
phenyl-lH-unidazol-2-ylmethyl)-piperidm-l-yll-metlianone 


119 


(PS^l-{5-[3-(2-0im6thylamino-ethoxy)-phenyl]-2-methyI-thiazol-4-yl}-l-[2-(5- 
phenyl- 1 H-imida2oI-2-ylmethyl)-piperidin-l -yll-methanone 


120 


(RS)-l-[5-(4-Fluoro-phenyl)-2-methyl-thiazol-4-yl]-l-{2-[5-<4-fluorc>-p 
tetrazol~2-ylmethyIl-piperidin- 1 -yl} -methanone 


121 


(JlS>l-{2-[5-(4-Fluon>-phenylHetrazol-2-ylmethyl]-piperidin-l-yl}-l-[5-(4-fl^^ 
phenyl>thiazol-4-yll-methanone 


122 


(RS)-i-f4-(4-Fluoro-phenyl)-lH-pyrazol-3-yn-l-{2-r5-(4-fluoro-phenylHetrazol-2- 
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ylmethyl]-piperidin- 1 -yl> -methanone 


123 


(R^)>l-[4«(4-Fluoro-phenyl>-l-methyl-lH-pyrazol-3-yl]-l-{2-[5^ 
tetoazol-2-ylinethyl]-piperidin- 1 -vU -methanone 


124 


(RS)-l-[4-(4-Fluon>-phenyl)-2-raethyl-2fl^pyrazol-3-yq-l-{2-[5K^^ 
tetTazol'2-ylnietfayll-piperidui-l>yU-methanone 


144 


(RS)-i.[5-(4-nuoit>-phenyl)-2-methyl-tM8Zol-4-y]]-l-[2<4-phenyl-m^ 
ylniethyl)-piperidm-l-ylVmethanone 


145 


(RS)-l-[5.(4-FluoixHphenyl>thiazol-4-yl]-l-[2-(4-phenyl-imida2ol-l-yhn^^ 
piperidiiHl -yU-methanone 


146 


(RS)-l-[4-(4-Fluon>-phenyl)-l-methyl-lHi?yra2X>l-3-yl]-l-[2-(4-pheayl-m^ 
ylmethy I)-piperid in- 1 -y!]-methanone 


147 


(RS>l-[5-(4-Fluoro-phcnyl>2-methyl-thiazol-4-yl]-l-{2-t3-(4-fluoit>-^ 
pyrazol-l-ylmethyl]-piperldui-l-yl}-inetbanone 


140 


{RS> H5-Bit)mcH2-meftoxy-phenyl)-l -{2-[3-(4-fluoit>-phenyl>-pyra^ 

piljeridin- 1 -y 1} -methanone 


1 AO 


(RS>l-[5K4-Fluoro-phenyl>2-methyl-2H-[l,2,3]tria2»l-4-yl]-l-{2^3-(4-fluo^ 
^henYl>pYra2X)l- 1 -ylmethyn-piperidin-l -yl>-medianone 




(RS)- 1 -[5-(4-FluoKHpheny I)-2-methyl-oxazol-4-yl]-l-{2-[3K4-fluoio-phen^^ 
pyrazoH -yimethyl] -piperidin- 1 -yl} -methanone 




(RS)-l-{2-[3H[4-Fluoro-phenyl)-pyrazol-l-ylmcthyl]-pipcridin-l-yl}-l-[2K^ 
r 1 .2,41oxadiazol-5-yI>-phenyll-methanone 




(RS>l-[5<4-Fluoro-phenyl>2-metiiyl-tiiiazol-4-yI]-l-[2<4-phenyl-thi^ 
ylmethylVpiperidin* 1 >yll-methanone 


153 


(R>l-[5<4-FIuoTO-phcnyl)-2-methyl-thiazol-4-yl]-l-[3<4-phenylK>xa2ol-2- 

ylinetiiyl>-morpholm-4-yl]-inetlianone and (S>-(R)-l-[5-(4-Fluoro-phenyl)-2-methyl- 
thiazol-4-yl]-l-[3-(4-phenylK>xa2ol-2-ylmethyi>morpholin-4-Yn-methanone 


154 


(RS)-l.{2.[5K2,5-Dimethyl-2H-pyrazol-3-ylHl»3,4]oxadiazol-2-ylmethyl^^ 
piperidin- 1 -yl} - 1 -[5-<4-fliioro-phenyI)-2-methyl^azol-4-yn-nieflianone 


155 


(RS)-l-[2-{4,5-Diphenyl-lH-imida2oI-2-ylmethyl)-piperidin-l-yl]-l-[5-(4^^ 
phenyl)-2-methyl-thiazol-4-yl]-methanone 


156 


(RS>l-{2-[4-(4-Fluoit>-phenyl)-l-methy!-lH-miidazol-2-ylmethyl]-piperidi^ 
l-[5-(4-fIuoro-phenyl>-2-methyl-thiazol-4-yll-methanone 


157 


(I^)-l.[2-(5-Benz»furan-2-yl-[l,3,4]oxadiazol-2-ylmethyl>pi^^ 
fluoro-phenyl>-2-methyl-thia2ol-4-yl]-methanone 


158 


(RS).l.[5-(4-Huoro-phenyl>2^efliyl-thiazol-4-yl]-l-[2-(4-pyn^^ 
y Imethy l)-piperidin- 1 -yl]-methanone 


159 


(RS>l-{2-[5-(3,4-Difluoro-phenyl>lH-miidazol-2-yimethyI]-piperidin-l-^^ 
(4-fluorCH>henyl)-2-methyl-thiazol-4-yn-nvethanone 


160 


(RS>l-{2-[5-<3-Fluoro-phenyl)-lH-imidazol-2-ylmethyI]-piperidin-l"yl}-l-[5-{4- 
fluoro-phenyl)-2-methyl-thiazol-4-yl]-methanone 


161 


(RS)-l-[5-(4-Fluorophenyl)-2-methylthia2ol-4-yl]-l-{2-[5-(4-fluorophenyl)-lH- 
pyrazol-3-ylmethyl]-pipcridin-l -yl} -methanone 


162 


(RS)-l-{2-[4-(4-Fluoropheiiyl)-lH-imidazol-2-ylmethyI>piperazin-l-yi}-l-t5K^ 
fluorophenyl>2-methyItiuazoI-4-yl]-methanone 


163 


l-[5-{4-Fluorophenyl>2-methyl-thiazol-4-yl]-l-{2-[4-(4-fluorophenyl)-oxazol-2- 
ylmethyll-p iperazin- 1 -yl} -methanone 


and pbarmaceutically acceptable salts thereof. 
Further compounds of formula (I) can be selected from: 


99 


(RS)-l-[4-(4-Huoro-phenyl)-l-methyI-lH-pyrazol-3-yl]-l-{2-[4-(4-fluoroiphenyl)- 
oxazol-2-y Imethy 11-piperidin- 1 -yl } -methanone 


100 


(RS>l-{2-[4-(4-Fluoro-phenyl)-oxazol-2-ylmethyl]-pipcridm-l-yl>-l-[4<4-fluo 
phenyl>-lH-pyrazol-3-yn-methanone 


101 


atS>l-{2^f4-<4-FluoK>-phenyI)-oxazol-2-^yhnethyll-piperidin-l-yll-l-aui^^ 
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methanone 


125 


(RS)-l-{2-[5-(3-Fluoro-phenyl)-[ \ ,3.4]oxadiazol-2-ylmethyl]-piperidiii- 1 -yl) - 1-(3- 
Aiophen-2-yl-phenyl)-niethanone 


126 


(RS)-l-{2-[5K3-Fluoro-phenyl)-[l,3,4]oxadiazol-2-ylmethyl]-piperidm-l-yl}-l-^ 
thiopheii-3-yl-phenyl>-methanone 


127 


(RS)-l-{2-[5-{3~Fluoro-phenyl)-[13,4]oxadia2»l-2-ylmethyl]^iperidm4-^^ 
pyrazol-l -yl-phenyl)-methanone 


128 


(RS)-2Hl-{245-{3-Fluoro-phenyl>[l,3,4]oxadiazol-2-yImethyl]-piperidin-l-yl}- 
methanoyl)-biphenyl-4-carbonitriie 




(RS)-l-{2-[5-{3-Fluoro-phenyl)-[l,3,4]oxadia2»l-2-ylmethyl]-pi^ 
methoxy-biphenyl-3-yl>-methanone 


1 ^0 


(RS>l-{2-[5K3-Fluoro-phenylHl»3,4]oxadiazol-2-ylmelhyl]-piperidin4-^^^ 
pyrrol-l -yl-phenyl)-methanone 


XJX 


(RS)-l-Dibenzofuran-4-yUl-{2-[5K3-fluoro-phenylH1.3,4]oxadiazol-^^^ 
piperidm-l -yU -methanone 




(RS>l-{2-[5-<3-Fluoro-phenyl)-[13,4]o3cadia2ol-2-ylmethyi]-piperidin-l^ 
methoxy-4-inethyl-phenyl>nietfaanone 


1 'X'X 


(RS>l-^-Ethoxy-4-methyl-phenyl)-I-{2-[5-(3-fluoro^henyI)-[l,3,4]oxadi^^ 
ylmethyTI-pipcridm-l -yI}-niethanone 




(RS>l-{3,54)ichloro-2-methoxy-phenyl)-l-{2«[5-(3-fluorcKphenyl)-[13,4]oxadi^^ 
2-ylinethyll-piperidin- 1 -yl) -methanone 


lis 


(RS)-1 -{2-[5K3-Fluoro-phenyl)-[l 3,4]oxadiazol-2-ylmethyl]-piperidin-l-yl} -H 
methoxy-naphthalen-2-yl)-methanone 


loo 


(RS>4-Ethoxy-2-ethyl-5-(l-{2-[5-(3-fluoro-phenyl>-[l,3,4]oxadia2ol-2-yImethyl]- 
piperidin-l-vl)-methanoyl)-benzonitrile 


1 n 
13 / 


(RS)-4-Ethoxy-5-(l-{2-[5-(3-fluoro-phenyl>[l,3,4]oxadia2ol-2-ylmethyl]-piperidm-l- 
yl>-methanoyIV2<-methyl-benzonitrile 


1 oo 
1 Jo 


(RS>l-{2-[5K3-FlttOTO-phOTyl)-[13,4]oxadiazol-2-ylmethyll-piperidm- 
methoxv-4-nitro-biphenyl-2-yl)-mcthanone 


too 


(RS>l-{2-I5-(3-Fluoro-phenyl)-[l,3,4]oxadiazol-2-ylmethyl]-piperidin-l-yl}-l-(2'- 
methyl-4-mtro-biphenyl-2^1)-methanone 


140 


(RS>l-{2-[5-(3-Fluoro-phenyl)-[l,3,41oxadiazol-2-yhnethyl]-piperidm-l-^^ 
nitro-biphenvl-2-yl)'methanone 


141 


(RS>l-Benzofiiran-7-yl-l-{245-(3-fluoro-phenyl>[l,3,4]oxadiazol-^^^ 
piperidin-1 -yl} -methanone 


142 


(RS>-l-(5-Bromo-4-ethyl-2-methoxy-phenyI)-l-{2-[5-(3-fluoro-phenyl)- 
[ l,3,4]oxadia2oI-2-ylmethyll~piperidin-l-yl} -methanone 


143 


(RS>l-Il-Ethyl-4-(4-fluoro-phenyl)-lH-pyrazol-3-yl]-l-[2-(5-phenyl- 
[ 1 ,3,4]oxadiazol-2-ylmethyl)-piperidin-l-yl]-methanone 


164 


(RS)-l-[3-(5-Bromo-4-phenyl-oxazol-2-ylmethyl>moipholm-4-yl]-l-[5-(4-fluoro- 
pheayl>2-m6thyl-thiazoM>yl]-methanone 


165 


(RS>l-[2-(5-ailoro-4-phenyl<>xazol-2-yhnethyl)-piperidm-l-yl]-l-[5-(^^ 
phenyl>2-methyl-tiua2ol-4-yl]-methanone 


166 


l.[5.(4.Fluoro-phenyl>2-methyl-thiazol-4-yl]-l-[(S>2-(5-phenyl-4/r-[lA4]^^ 
ylmethyQ-pyrrolidin- 1 -yl]-methanone 


167 


(RS>l-[2-<5-Bromo-4-phenyl-oxazol-2-yhnethyl)-piperidin-l-yl]-l-[5-(4-fluoro- 
phenyl>2-methyl-'thiazol-4-yll-methanone 


168 


(RS)-H2-Methyl-5-phenyl-thia2ol-4-yl>l-[2<4-phenylH)xazol-2-ylmethyl>piperidi^^ 
l-yI]-methanone 


169 


(RS)-l-[H2-Dimethylamino-ethyl)-4-(4-fluoro-phenyl}-l/f-pyi:azol-3-yl]4-[2^ 
phenyI-oxazol-2-ylmethyI)-piperidin-l-yl]-methanone 


170 


(RS>2-(l-{l-[5-(4-Fluoro-phenyl>2-methyl-thia2»l-4-yl]-methanoyl}-pipei^^ 
yImethyl)-4-phenyl-oxazoIe-5-carbonitrile 


171 


(RS)-l-[2-C5-Bromo-4-phenyl-oxa2ol-2-ylmethyl)-piperidin-l-yn-l-(2-methyl-5- 
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pheriyl-thiazol-4-yl)-methanone 


172 


l-[5-(4«Fluoro-phenyi>-2-meAyl-thiazol-4-yll-l-KS)-2-<4-phcnyl-^x^ 
pyrrolidin-l-yn-mcthanone 


173 


l.[(S>2-<5-Bromo-4^phenyI-oxazoI-2-ylinethyl>p>TOlM 
phenyl)-2-methyl-thiazol-4-yll-methanone . ^ 


174 


(RS)-l-(5-<4-CMorc>-phenyI)-2-methyl-thiazol-4-yl]-l-[2-(4-phCTyl^ 
ylmethy IVpiperidin- 1 -yll-methanone 


X IJ 


(RS)-l-[4-(4-Fluon>-phenyl>-l-raethyl-lH- pyrazol-3-yl]-l-[2-{4-phenyl-tliiazol-2- 
ylmethyl)-piperidin- 1-yl l-methanone 


176 


(RS)- 1- {2-[4-<2-Bromo-phenyl)-oxazol-2-ylmethyl]-piperidin-l-yl} - l-[5-(4-fluoro- 
phenyl>-2-methyl-thia2ol-4-yl]-methanone 


177 


(RS>2-[2-<l-{145K4-Fluon>phenyl>2-methyl-thlazol-4-yl]-methanoyl}-pi^ 
ylinethyl)-oxazol-4-yl]-beiizonitriIe 


178 


(RS)- 1 -[5-<4-Fliwn>-phenyl)-2-metfay l-tliiazol>4-y 1]- 1 - {2-[4-(2-fluoit>-phenyl)-thiazol- 
2-ylinethyll-piperidin-l -yl) -methanone 


179 


(RS)-l-I5-(4-Fluoro^henyl>2-methyl-thiazo!-4-yi]-l-{2-[4-(3-fluoi^ 
2-yImethyl]-pipcridiii-l -yl) -methanone 


180 


(RS)-i-{2H;4<3-niM)io^henyl)-thiazol-2-ylmelhyO-i)ipOT 
pheayl>thiazol-4-yl)-meflianone 



and pharmaceutically acceptable salts thoeof. 



When a halogen atom is present in the compound of fonnula Q) it may be fluorine, 
chlorine, bromine or iodine, preferably fluorine. 
5 When the compound of formula Q) contains an alkyl group, whether alone or forming 

part of a larger groiq>, e.g. alkoxy or alkylthio, the alkyl group may be straight chain, branched or 
cyclic, or combinations ^ereo^ it is preferably, methyl or ethyl. 

When used herein tiie term aryl means a 5- to 6- membered aromatic ring, for example 
phenyl, or a 7 to 12 membered bicyclic ring system where at least one of the rings is aromatic, for 
1 0 example naphthy 1. 

It will be appreciated that compounds of formula (J) may exist as or *S enantiomers. The 
present invention includes within its scope all such isomers, including mixtures. Where 
additional chiral centres are present in compounds of fonnula (I)> the preset invention includes 
within its scope all possible diastereoismers, including mixtures thereof. The different isomeric 
1 5 forms may be separated or resolved one from the other by conventional methods, or any given 
isomer may be obtained by conventional synthetic methods or by stereospeciflc or asymmetric 
syntheses. 

It will be understood that the invention includes pharmaceutically acceptable derivatives 
of compounds of formula (I) and that these are included within the scope of the invention. 
20 Particular compounds according to the invention include those mentioned in the examples 

and their pharmaceutically acceptable derivatives. 

As used herein "pharmaceutically acceptable derivative" includes any pharmaceutically 
acceptable salt, ester or salt of such ester of a compound of formula (I) which, upon 
administration to the recipient is capable of providing (directiy or indirectly) a compound of 
25 formula (I) or an active metabolite or residue thereof. 

It will be appreciated that for use in medicine the salts of the compounds of formula (I) 
should be pharmaceutically acceptable. Suitable pharmaceutically acceptable salts will be 
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apparent to those skilled in the art and include acid addition salts formed with inorganic acids e.g. 
hydrochloric, hydrobromic, sulphuric, nitric or phosphoric acid; and organic acids e.g. succinic, 
maleic, acetic, fumaiic, citric, tartaric, benzoic, p4oluenesulfonic, methanesutfonic or 
naphtfaalenesulfonic acid. Other salts e.g. oxalates, may be used, for example m the isolation of 
5 compounds of formula (I) and are included within the scope of this invention. Also included 
within the scope of the invention are solvates and hydrates of compounds of formula (I). 

C^tain of the compounds of formula (I) may form acid addition salts with one or more 
equivalents of the acid. The present invention includes within its scope all possible 
stoichiometric and non-stoichiometric forms. 

10 Since the compoimds of formula (I) are intended for use in pharmaceutical compositions 

it will readily be understood that they are each preferably provided in substantially pure form, for 
example at least 60% pure, more suitably at least 75% pure and preferably at least 85%, 
especially at least 98% pure (% are on a weight for wei^t basis). Impure preparations of the 
compounds may be used for preparing the more pure forms used in the pharmaceutical 

15 compositions. 

According to a further feature of the invention there is provided a process for the 
preparation of compounds of formula (£) and salts thereof. The following schemes detail some 
synthetic routes to compounds of the invention 

20 Scheme 1 




(I) 01) 
wherein X, Het and Ar^ are as defined for compounds of formula (T), P is a protecting 
group and M is a metal, for example, lithium. 

25 Examples of suitable leaving groups L' include halogen, OC(=0)aIkyl and 0C(=0)0- 

all^l. The transformation (II) to Q) may be carried out in an inert solvent such as 
dichloromethane, in the presence of a base such as triethylamine. Alternatively this step may be 
carried out when represents hydroxy, in which case reaction with (II) takes place in an inert 
solvent such as dichloromethane in the presence of a diimide coupling reagent such as l-ethyl-3- 

30 (3-dimethyiaminopropyl)carbodiimide hydrochloride, and an activator such as 1- 
hydroxyben2X)triazole. 
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Examples of protecting groups P include /-butyloxycaibonyl, trifluoroacetyl and 
benzyloTQ^carbonyL Deprotection conditions are respectively, acid (e.g. trifluoroacetic acid in 
dichloromethane), base (e.g. sodium hydroxide in a solvent such as aqueous methanol), and 
catalytic hydrogenolysis in an inert solvent (e.g using palladium on charcoal in.a lower alcohol or 
etibiyl acetate). 

Compounds of formula (V) are known in the literature or can be prepared by known 
methods. 

Compounds of formula (I) when Het is a 5*>aiyl-U3,4-oxadiazole can be prepared by the 
process described in scheme 2a, or 2b, where X, Ax^ and are as defined for compounds of 
formula (I). 



Scheme 2a 





Compounds of formula (I) when Het is substituted 3-(l A4-oxadiazole) can be prepared by tiie 
process described in sdieme 3 vAkm X, Ai^ and are as defined for compounds of formula (I). 



-14- 



wo 03/002559 



PCT/EP02/07007 



Scheme 3 




Compounds of formula (I) when Het is a 2-{4-aryloxazole) can be prepared by the process 
described in Scheme 4 where X, Ai^ and are as defined for compounds of formula (I). 

Scheme 4 




Compounds of formula (I) when Het is a 2-(5-aiyloxazole) can be prepared by the process 
described in Scheme 5 where X, Ai^ and are as de£uied for compounds of formula (I). 

Scheme 5 
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Compounds of foimula (I) where Het is a 2-(4-substituted imidazole) can be prepared by the 
process described in scheme 6 where X, Ai^ and are as defined for compounds of f<ninula O). 

5 Scheme 6 




wherein Ar^ X, are as defined for compounds of formula Q). 

10 

Scheme 7 

Compounds of fonnula (I) wherein flie Het group is linked to the cyclic ring through a 
nitrogen in the Het group, can be prepared by the process defined in scheme 7 wherein X, 
1 5 Ai^ and are as defined for compounds of fonnula (I). 
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Compounds of fonnula (I) where Het is a 2-(4-arylthia2ole) can be prepared by the process described 
in Scheme 9 where X, Ai^ and R^are as defined for compounds of fonnula (T). 



10 Scheme 9 
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BOH 
• f heat 




Compounds of formula (T) whea-e Het is a 3-(5iaiyltria2ole) can be prepared by the process described 
in Scheme 1 0 ivheie X, Ai' and are as defined for compounds of formula (I). 

5 Scheme 10 



NK/1H3.1V> 




All starting materials used In the above schemes are commercially available or prepared by 

1 0 known literature methods. 

The compounds of formula Q) may be prepared singly or as compound libraries 
comprising at least 2, e.g. 5 to 1000, preferably 10 to 100 compounds of formula (I). Compound 
libraries may be prepared by a combinatorial 'split and mix* approach or by multiple parallel 
synthesis using either solution phase or solid phase chemistry, by procedures known to tiiose 

15 skilled in the art. 

Thus according to a further aspect of the invention there is provided a compound library 
comprising at least 2 compounds of formula (I), or pharmaceutically acceptable derivatives 
thereof. 

Pharmaceutically acceptable salts may be prepared conventionally by reaction with the 
20 appropriate acid or acid derivative. 

The compounds of formula (T) and their pharmaceutically acceptable derivatives are 
useful for the treatment of diseases or disorders where an antagonist of a human orexin receptor is 
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required such as obesity and diabetes; prolactinoma; hypoprolactinemia; hypothalamic disorders 
of growth hormone deficiency; idiopathic growth hormone deficiency; Cushings 
syndrome/disease; hypothalamic-adrenal dysfunction; dwarfism; sleep disorders; sleep apnea; 
narcolepsy; insomnia; parasomnia; jet-lag syndrome; sleep disturbances associated with diseases 
5 such as neurological disorders, neuropathic pain and restless leg syndrome; heart and lung 
diseases; depression; anxiety; addictions; obsessive compulsive disorder, affective 
neurosis/disorder; depressive neurosis/disorder, anxiety neurosis; dysthymic disorder; behaviour 
disorder; mood disorder sexual dysfunction; psychosexual dysfunction; sex disorder, sexual 
disorder; schizophrenia; manic depression; delerium; dementia; bulimia and hypopituitarism. The 
1 0 compounds of formula (I) or pharmaceutically acceptable derivatives thereof are also useful in the 
treatment of stroke, particularly ischemic and haemorrhagic. Furfliermore tiie compounds of 
formula (I) or pharmaceutically acceptable derivatives thereof are useful in blockmg the emetic 
response i.e. nausea and vomiting. 

The compounds of formula (I) and their pharmaceutically acceptable derivatives are 
15 particularly useful for the treatment of obesity, including obesity associated v/ith Type 2 diabetes, 
and sleep disorders. Additionally the compounds are useful in the the treatment of stroke and 
blocking the emetic response, i.e. nausea and vomiting. 

Other diseases or disorders which may be treated in accordance with the invention 
include disturbed biological and circadian rhythms; adrenohypophysis disease; hypophysis 
20 disease; hypophysis tumor / adenoma; adrenohypophysis hypofimction; functional or psychogenic 
amenorrhea; adrenohypophysis hyperfunction; migraine; hyperalgesia; pain; enhanced or 
exaggerated sensitivity to pain such as hyperalgesia, causalgia and allodynia; acute pain; bum 
pain; atypical facial pain; neuropathic pain; back pain; complex regional pain syndromes I and 11; 
arthritic pain; sports injury pain; pain related to infection e.g. HIV, post-polio syndrome and post- 
25 herpetic neuralgia; phantom limb pain; labour pain; cancer pain; post-chemotherapy pain; post- 
stroke pain; post-operative pain; neuralgia; and tolerance to narcotics or withdrawal from 
narcotics. 

The invention also provides a method of treating or preventing diseases or disorders 
where an antagonist of a human orexin receptor is required, which comprises administering to a 
30 subject in need thereof an effective amount of a compound of formula (I), or a pharmaceutically 
acceptable derivative thereof. 

The invention also provides a compound of formula (I), or a pharmaceutically acceptable 
derivative thereof, for use in the treatment or prophylaxis of diseases or disorders v^ere an 
antagonist of a himian orexin receptor is required. 
35 The invention also provides the use of a compound of formula (I), or a pharmaceutically 

acceptable derivative thereof in the manufacture of a medicament for the treatment or 
prophylaxis of diseases or disorders where an antagonist of a human orexin receptor is required. 

For use in therapy the compounds of the invention are usually administered as a 
pharmaceutical composition. The invention also provides a pharmaceutical composition 
40 comprising a compound of formula (I), or a pharmaceutically acceptable derivative thereof, and a 
pharmaceutically acceptable carrier. 
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The compounds of foimula (I) and their pharmaceutically acceptable derivatives may be 
administered by any convenient method, e.g. by oral, parenteral, buccal, sublingual, nasal, rectal 
or transdermal administratipn, and the pharmaceutical compositions adapted accordingly. 

The compounds of formula (I) and their pharmaceutically acceptable derivatives which 
5 are active when given orally can be formulated as liquids or solids, e.g. as syrups, suspensions, 
emulsions, tablets, capsules or lozenges. 

A liquid formulation vnll generally consist of a suspension or solution of the active 
ingredient in a suitable liquid carrier(s) e.g. an aqueous solvent such as water, ethanol or 
glycerine, or a non-aqueous solvent, such as polyethylene glycol or an oil. The formulation may 
10 also contain a suspending agent, preservative, flavouring and/or colouring agent 

A composition in the form of a tablet can be prepared using any suitable pharmaceutical 
carrier(s) routinely used for preparing solid formulations, such as magnesium stearate, starch, 
lactose, sucrose and cellulose. 

A composition in the form of a capsule can be prepared using routine encapsulation 
1 5 procedures, e.g. peUets containing the active ingredient can be prepiared using standard carriers 
and then filled into a hard gelatin capsule; alternatively a dispersion or suspension can be 
prepared using any suitable pharmaceutical carrier(s), e.g. aqueoiis gums, celluloses, silicates or 
oils and the dispersion or suspension then filled into a soft gelatin capsule. 

Typical parenteral compositions consist of a solution or suspension of the active 
20 ingredient in a sterile aqueous carrier or parenterally acceptable oil, 6.g. polyethylene glycol, 
polyvinyl pyrrolidone, lecithin, arachis oil or sesame oil. Alternatively, the solution can be 
lyophilised and then reconstituted with a suitable solvent just prior to administration. 

Compositions for nasal administration may convenientiy be formulated as aerosols, 
drops, gels and powders. Aerosol formulations typically comprise a solution or fine suspension 
25 of the active ingredient in a pharmaceutically acceptable aqueous or non-aqueous solvent and are 
usually presented in single or multidose quantities in sterile form in a sealed container which can 
take the form of a cartridge or refill for use witii an atomising device. Alternatively the sealed 
container may be a disposable dispensing device such as a single dose nasal inhaler or an aerosol 
dispenser fitted with a metering valve. Where the dosage form comprises an aerosol dispenser, it 
30 will contain a propellant which can be a compressed gas e.g. air, or an organic propellant such as 
a fluorochlorohydrocaibon or hydrofluorocarbon. Aerosol dos^e forms can also take the form of 
pump-atomisers. 

Compositions suitable for buccal or sublingual administration include tablets, lozenges 
and pastilles where the active ingredient is formulated with a carrier such as sugar and acacia, 
35 tragacanth, or gelatin and glycerin. 

Compositions for rectal administration are conveniently in the form of suppositories 
containing a conventional suppository base such as cocoa butter. 

Compositions suitable for transdermal administration include ointments, gels and patches. 

Preferably the composition is in unit dose form such as a tablet, capsule or ampoule. 
40 The dose of the compound of formula G), or a pharmaceutically acceptable derivative 

thereof, used in the treatment or prophylaxis of the abovementioned disorders or diseases will 
vary in the usual way with the particular disorder or disease being treated, the weight of the 
subject and other similar factors. However, as a general rule, suitable unit doses may be 0.05 to 



-20- 



wo 03/002559 



PCT/EP02/07007 



1000 mg, more suitably 0.05 to 500 mg. Unit doses may be administered more than once a day 
for example two or three times a day, so that the total daily dosage is in the range of about 0.01 to 
100 mg/kg; and such therapy may extend for a number of weeks or months. In the case of 
pharmaceutically acceptable derivatives the above figures are calculated as the parent compound 
5 of formula (I). 

No toxicological effects are indicated/expected when a compound of formula (I) is 
administered in the above mentioned dosage range. 

Human orexin-A has the amino acid sequence: 
pyroGlu Pro Leu Pro Asp Cys Cys Arg G\n Lys Thr Cys Ser Cys Arg Leu 
10 1 5 10 15 

Tyr Glu Leu Leu His Gly Ala Gly Asn His Ala Ala Gly He Leu Thr 
20 25 30 

Leu-NHa 

Qrexin-A can be employed in screening procedures for compounds which inhibit the 
1 5 ligand' s activation of the orexin- 1 receptor. 

In general, such screening procedures involve providing appropriate cells which express 
the orexin-1 receptor on their sur£^ce. Such cells include cells from mammals, yeast, Drosophila 
or jE". colL In particular, a polynucleotide encoding the orexin-1 receptor is used to transfect cells 
to express the receptor. The expressed receptor is then contacted with a test compound and an 
20 oreidn-l receptor ligand to observe inhibition of a functional response. One such screening 
procedure involves the use of melanophores which are transfected to esqjress tiie orexin-1 
receptor, as described in WO 92/01810. 

Another screening procedure involves introducing RNA encoding the orexia-1 receptor 
intoXenopus oocytes to transiently express the receptor. The receptor oocytes are then contacted 
25 with a receptor ligand and a test compound, followed by detection of inhibition of a signal in the 
case of screening for compounds which are thought to inhibit activation of the receptor by the 
ligand. 

Another method involves screening for compounds which inhibit activation of the 
receptor by determining inhibition of binding of a labelled orexin- 1 receptor ligand to cells which 

30 have the leceptor on their surface. This method involves transfecting a eukaryotic cell with DNA 
encoding the orexin-1 receptor such that the cell expresses the receptor on its surface and 
contacting the cell or cell membrane preparation with a compound in the presence of a labelled 
form of an orexin-1 receptor ligand. The ligand may contain a radioactive label. The amount of 
labelled ligand bound to the receptors is measured, e.g. by measuring radioactivity. 

35 Yet another screradng technique involves the use of FLIPR equipment for high 

throughput screening of test compounds that inhibit mobilisation of intracellular calcium ions, or 
other ions, by affecting the interaction of an orexin-1 receptor ligand with the orexin-1 receptor. 

All publications, including but not limited to patents and patent applications, cited in tiiis 
specification are herein incoxporated by reference as if each mdividual publication were 

40 specifically and individually indicated to be incorporated by reference herein as though fully set 
forth. 
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The following Examples illustrate the preparation of pharmacologically active 
compounds of the invention. The Descriptions D1-D57 illustrate the preparation of intermediates 
to compounds of the invention. 

In the Examples *H MMR's were measured at 250MHz in CDCU unless otherwise stated. 
5 The following abbreviations are used herein; 

PyBop means ben2otriazol-l-yloxytris(pyrrolidino)phosphonium hexafluorophosphate 
THF means tetrahyrdofiiran 

EDC.HCL means l-(3-dunethylaminopropiyl)3-ethylcarbodiimide hydrochloride. 
DMF means N^N-dimelhylformamide 
10 HATU means 0-<7-azabenzotriazol-l-yl)-NJ^ J4',N'-tetrametiiyluronium hexafluorophosphate 

The following Examples illustrate the preparation of pharmacologically active compounds of the 
invention. The Descriptions D1-D123 illustrate the preparation of intermediates to compounds of 
the invention. 

15 

Description 1 (RS)-2-(5-Phenyl-[l^,4]oxadiazoI-2-ylmethyl)-piperidine-l-cai1>oxylic add 
tert butyl ester 

A mixture of 2-carboxymethyl-piperidine-l-carboxylic acid tert butyl ester (L22g), (Peschke, 
Bemd; Ankersen, Michael; Hansen, Birgit Sehested; Hansen, Thomas Kruse; Johansen, Nils 

20 Langeland; Lau, Jesper; Madsen, Kjeld; Petersen, Hans; Thogersen, Henning; Watson, Brett, 
Eur. J. MecL Chent (1999), 34(5), 363-380^ dicyclohexylcarbodiimide (L05g) and 5- 
phenyltetrazole (0.73g) in toluene (25ml) was heated at 100*'C for 3h. The reaction mixture was 
cooled to room l^perature, diluted with diethyl ether and solvent decanted from the precipitated 
gum. The gum was column chromatographed (silica gel, 0 - 50% ethyl acetate in pentane eiuant) 

25 to give the title compound ( 1 . 1 g). 

Mass Spectrum (APf ): Found 344 (MiO. CJ9H25N3O3 requires 343. 

'HNMR5: (CDCI3) 1,31 (9H, s), 1.43 ~ 1.69(6H, m), 2.95 (IH, t), 3.09 (IH, dd), 3.30(1H, dd), 
4.1 1 (IH, br. s), 4.79 (IH, br. s.), 7.51 (3H, m) and 8.05 (2H. m). 

30 Description 2 0RS)-2-(5-Pheiiyi-[l,3,41oxadiazol-2-ylmethyI)-piperidine 

A solution of (RS}-2-(5-phenyi-[l,3,4]oxadia2X>l-2-ybnethyl)-piperidine-l-carboxyUc acid tert 
butyl ester (0.1 75g) in dichloromethane (4ml) was cooled (ice bath) and treated with 
trifluoroacetic acid (1ml). The mixture was stirred for Ih, added to saturated potassium carbonate 
and the product extracted into dichloromethane. The organic phase was dried (MgSO^) and 
35 solvent removed at reduced pressure to give the titie compound (0.1 15g) 
Mass Spectrum (API*): Found 244 (MlT). C14H16F3NSO requires 243. 

'HNMR 5: (CDCI3) 1.18 -.1.85 (6H. m), 2.68 (IH, m). 2.97 (2H, m), 3.10(2H, m), 7.55 (3H, m) 
and 8.05 (2H,m). 

40 Description 3 (RS)-2-I5-(3-Flnoro-phenyl)-(13,4]oxadiazol-2-ylmethyll-pipcridinfr.l- 
carboxylic acid tert butyl ester 
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The title compound ((1.28g) was prepared from 2-carboxymethyl-piperidiae-l-carboxylic acid 
tert butyl ester (1.48g), 5-(3-fluorophenyl)tetrazoIe (l.Og) and dicyclohexylcarbodiimide (1.25g) 
according to the method of description 1. 

Mass Spectrum (API*): Found 362 (MH*). Ci9H24FN30i requires 361. 

5 

Description 4 (RS)-2-[5-(3-Fluoro-phenyl-[i;3,4]oxadiazol-2-ylmethy!]-piperidine 

The title compound (0.8 Ig) was prepared from the compound of description 3 (1.27g) according 

to the method of description 2. 

Mass Spectrum (APf): Found 262 (MH*^). C14H16FN3O3 requires 261. 
10 NMR 5: (CDCI3) 1.38-1 .84 (6H, m), 2.71 (IH, m), 3.02 (2H, m), 3.14(2H, m), 7.22 (IH, 
dd), 7.48 (IH, m), 7.73 (IH, dd) and 7.83 (IH, dd). 

Descriptioa 5 (I^)~2-[5-(3-Chloro-phenyl)-[l^^]oxadiazol-2-yImethyl]-piperidine-l> 
carboxylic add tert butyl ester 

1 5 The title compound ( 1 .2 1 g) was prepared from 2-carboxymethyl-piperidine-l -carbo^Q^lic acid tert 
butyl ester (1.35g), 5-(3-chlorophenyl)tBtrazole (l.Og) and dicyclohexylcarbodiimide (1.15g) 
according to the method of desmption 1 . 

Mass Spectrum (API*): Found 378 (MH*). C19H24CIN3O3 requires 377. 

20 Description 6 (RS)-2-[5-(3>Chloro-phenyl-[l^,4]oxadiazol-2-ylmethyl]-piperidine 

The title compound (0.89g) was prepared fix)m the compound of description 5 (1.21g) according 
to the method of description 2. 

Mass Spectrum (APf): Found 278 (MH*). CuHieClNsO requires 277. 

*HNMR6: (CDds) 1.43 - 1.90 (6H, m). 2.79 (IH, m), 3.05 - 3.18 (2H, m), 3.27 (2H, m), 7.40- 
25 7.52 (2H, m), 7.91 (IH, dd) and 8.00 (IH, d). 

Description 7 (RS)2-(5-Pyridin-2-yl-[l^,4]oxadiazol-2-ylmethyl)-piperidine-l-carbo3^^ 
acid tert butyl ester 

The title compound (1.39g) was prepared from 2-carboxymethyl-piperidine-l-carboxylic acid tert 
30 butyl ester (1 .65g), 5-(pyridin-2-yl)tetrazole (1 .Og) and dicyclohexylcarbodiimide (1.43g) 
according to the method of description 1. 

Mass Spectrum (APf): Found 345 (MH*). C18H24N4O3 requires 344. 

Description 8 (RS)-2-(5-Piperidin-2-yImethyl-[l^,4]oxadiazoI-2-yI)-pyridine 
35 The title compound (0.89g) was prepared from the compound of description 7 (1 .39g) according 
to the method of description 2. 

Mass Spectrum (APf ): Found 245 (MH^. C13H16N4O requires 244. 

NMR 5: (CDCI3) 1 .49 - 1 .90 (6H, m), 2.72 - 2.82 (2H, m), 3.07 - 3.29 (4H, m), 7.44 - 7.49 
(IH, m), 7.85 - 7.92 (IH, m), 8.22 (IH, dd) and 8.76 (IH, dd). 

40 

Description 9 (RS)-2-[5-(4-Fluoro-pheny0-[Jj3>4]oxadiazol-2-ylmethyl]-piperidine-l- 
carboxylic add tert butyl ester 
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The title compound (1.34g) was prepared from 2-carbo3^ymethyl-piperidine-l-carix)xylic acid tert 
butyl ester (l^g), 5-(4-fluoroplienyl)tetrazole (0.82g) and dicyclohejsylcaibodiimide (l.OSg) 
according to the method of description 1 . . 
Mass Spectnmi (API^: Found 362 (MH^. Ci^Hz^ 

5 

Descriptioii 10 (RS)-2-(5-(4-FIuoi^phen^-[13»4]oxadiazoI-2rylm^^ 

The title compound (0 J3g) was prepared firnn the compound of descrq)tion 9 (1 ^g) according to the 
method of description 2. 

Mass Spectrum (APf): Found 262 (MlT). Ci4Hi6FN30a requires 261. 
10 *H NMR 6: (CDCb) 1 2S - 1.84 (6H, m), 2.68 (IH, m), 2.96 (2H, m), 3.07 (2H m), 7,12 - 7.27 
(3H,m) and 8.04 (2H,m). 

Description 11 ^SV2-[5-(4-Chlor<HphenyI)T[13,4]oxadiazol-2-ylmethyl]-pipendine-l- 
carbosylic acid tert butyl ester 
1 5 The title compound (1 .65g) was prepared from 2-carboxymethyI-piperidine-l-carboxylic acid tert 
butyl ester (1.26g), 5-(4-chlorophenyl)tetra2ole (1.08g) and dicyclohexylcarbodiimide (l.lSg) 
according to the method of description 1. 

Mass Spectrum (API*): Found 378. 380 (MH*). C19H24CIN3O3 requires 377, 379. 

20 Description 12 0EtS>-2-[5-(4-Cliloro-phenyI-[ly3,4]oxadiazol-2-ylmethyI]-piperidine 

The title compound (0.89g) was prepared from the compound of description 1 1 (1.21g) according 
to the method of description 2. 

Maiss Spectrum (API*): Found 278. 280 (MH*). C14H16CIN3O requires 277, 279. 

NMR 5: (CDCI3) 1 .43 - 1 .90 (6H, m), 2.79 (1ft m), 3.05 - 3.18 (2H, m), 3.27 (2Bt m), 7.40 - 
25 7.52 (2H, m), 7.91 (IH, dd) and 8.00 (IH, d). 

Description 13 (RS)-2-[5-(2-Chloro-phenyl)-[l,3^1oxadiazol-2-ylmethyll-piperidine-l- 
carbozylic acid tert butyl ester 

The title compound (l-65g) was prepared from 2-carboxymethyl-piperidine-l-carboxylic acid tert 
30 butyl ester (1 .35g), 5-(2-chlorophenyl)tetra2ole (1 .Og) and dicyclohe^lcarbodiimide (1 .16g) 
according to the method of description 1 . 

Mass Spectrum (APf): Found 378, 380 (MH^. C19H24CIN3O3 requires 377, 379. 

Description 14 (RS>2-[5-(2-Chloro-phenyl-(l^,4]oxadiazol-2-ylmethyl]-piperidine 
35 The title compoimd (l.lOg) was prepared from the compound of description 13 (1.48g) according 
to the method of description 2; 

Mass Spectrum (APt): Found 278, 280 (MH* ). C14H16GIN3O requires 277, 279: 

NMR 5: (ODCls) 1 .1 1 - 1.85 (6H, m), 2.69 (IH, m), 3.00 (2H, m), 3.10 (2H, m), 7.38 (IH, t), 
7.46 (IH, t), 7.54 (IH, dd) and 7.97 (IH, dd). 

40 

Description 15 (RS)-2-[5-(2, 3-Dichloro-phenyl)-ll A4Ioxadiazol-2-ylmethyll-.piperidine-l- 
carboxylic acid tert butyl ester 
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The title compound (0.70g) was prepared fix«n 2-carboxymethyl-piperidine-l-carbo3<ylic acid tert 
butyl ester (1.13g), 5-(2, 3-dichlorophenyl)tetra2ole (l.Og) and dicyclohexylcarbodiimide (0.98g) 
according to the method of description 1. 

Mass Spectrum (API*): Found 412, 414 (MH*). C19H23CI2N3O3 requires 411, 413. 

5 

Descnption 16 (RS>2-[5-(2, 3-Dichloro-phenyI-{l^,4]oxadiazol-2-ylmethyl]-piperidine 
The title compound (0.47g) was prepared from the compound of description 15 (0.62g) according 
to Ihe method of description 2. 

Mass Spectrum (APf): Found 312, 314 (MET). C14H15CI2N3O requires 311, 313. 
10 *H NMR 5: (CDCI3) 06-1 .82 (6H, m), 2.69 (IH, m), 3.01 (2H, m), 3.10 (2H, m), 7.33 (IH, t), 
7.66 an dd) and 7.86 (IH, dd). 

Description 17 (RS)-2--B[ydra2inocarbonylmethyl-piperidine-l-carboxylic acid tert butyl ester. 

2-Methoxycarbonylmethyl-piperidine-l-carboxylic acid tert butyl ester (8.14g) in ethanol (150ml) 
15 was treated witii hydrazine hydrate (19ml) and tiie mixture boiled for 16h. Solvent was removed 
at reduced pressure and the residue azeotroped with toluene to give the title compound (8.34g) 
'HNMR 5: (CDCI3) 1.47 (9H, s), 1.62 (6H, m), 2.34 - 2.42 (2H, m), 2.59 - 2.85 (3H, m), 3.85 
(IH, br. s.), 3.97 (IH, br. s.) and 4.62 (IH, br. s). 

20 Description 18 (RS>-2-(2-{N'-[l-(2-Fluoro-phenyI)-methanoyl]-hydrazino}-2-.oxo-ethyl)- 
piperidine-l-carboxylic acid tert butyl ester 

To a solution of the compound of description 17 (l.Og) in pyridine (10ml), 2-fluorobenzoyl 
chloride (0.62g) was added. The mixture was stirred for 2h, diluted with water and the milky 
solution extracted with ethyl acetate (x 2). The combined organic phase was washed with brine, 
25 dried (MgS04) and solvent removed at reduced pressure. The residue was triturated with pentane 
to give after drying under reduced pressure at 35**C, the title compound (1.4g). 
Mass Spectrum {APt): Found 380 (MH^. CsJIasFNaOA requkes 379. 

Description 19 (RS>2-[5-(2-Fluoro-phenyl-[l^,4]oxadiazol-2-ylmethyI]-piperidine 
30 The benzoyl hydrazide of description 1 8 (0.2g) was added to polyphosphoric acid (2g) at 45*^0 , the 
reaction temperature was increased to 1 SO^'C and heating continued for 2h. The reaction mixture was 
poured onto potassium carbonate in crushed iced and the mixture extracted with dichloromethane (x 
3). The combined organic extracts were washed with brine, dried (MgS04) and solvent removed at 
reduced pressure to give the title compound (0.08g) as a yellow oil. 
35 Mass Spectrum (APf): Found 262 (Mrf). C14H16FN3O3 requires 261. 

Description 20 (RSH2-{N'-(l-Benzofuran-4-yl-methanoyl)-hydra2inol-2-oxo-ethyl}. 
piperidine-l-K:arboxylic acid tert butyl ester 

A mixture of benzofuran-4-carboxyiic acid (0.90g), diisopropylethylamine (3.2ml) and [0-(7- 
40 azabenzotriazol-l-yl)-l,l,3,3-tetrametiiyluronium hexafluorophosphate] (2.09g) in 

dimethylformamide (20ml) was stirred for 15 min and then treated with the benzoyl hydrazide of 
description 17 (1.43g). The mixture was stirred for 16h, diluted with water and extracted with 
diethyl ether. The ether extract was washed with water (x 3), dried (MgS04) and solvent removed 
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at reduced pressure. The residue was suspended in a mixture of diethyl ether/dichloromethane 
(30ml, 2:1) to give the title compound (1.29g) as a colourless solid. 
Mass Spectrum (API*); Found 402 (I^). C21H27N3O5 requires 401 

5 Description 21 (RS)-2<5-Benzofuran-4-yl-[13,4]oxadiazol-2-ylmcthyl)-pipcridiiie 

The title compound (0. Ig) was prepared from the conipound of desoiption 20 02g) according to 
the method of description 19. The obtained compound was used wi^out further purification. 
Mass Spectrum (API*): Found 284 (MH*). CisHitNsOz requues 283 

1 0 Descriptioii 22 (RS)-2-(2-{N'-[l-(2, 3-]>maoni-phenyI>-methanoyn-liydraadno}-2H>xo-ethy[>- 
piperidine-lH^rboxylic acid tert butyl ester 

The title compound (1.15g) was prepared from the compound of descriptioii 17 (l^Og) and 2,3- 
difluorobeozoyl diloride (0.49ml) according to the method of deso^tian 18. 
Mass Spectrum (API*): Found 398 (MH*). C19H25F2N3O4 requires 397 

15 

Description 23 (IUS)-2-[5-(2^-Difluoro-phenyl-[i;3»4]oxadiazoI-2-yImethyl]-pi^^ 

The title compound {0.70g) was prepared from the compound of description 22 (l.lg) according to 
the metiiod of description 19. The compoxmd was used without further purification. 
Mass Spectrum (API*): Found 280 (MEI*). Cj^isFiNaO requires 279, 

20 

Description 24 (RS)-2-(2-{N'-[l-(2, 5-Difluoro-phenyl)-methanoyll-liydra2ino}-2-oxo-ethyl)- 
piperidine-l-carboxylic acid tert butyl ester 

The title compound (1 .SOg) was prepared from the compound of descr^on 17(1 .Og) and 

difluorobenzoyl chloride (0.49ml) according to tiie metiiod of description 18. 
25 Mass Spectrum (API*): Found 398 (MH*). C19H25F2N3O4 requires 397 

Description 25 (RS)-2-[5-(2^Difluoro-phenyl-Il A4]oxadiazol-2-yImethyll-piperidine 
The tide compound (0.83g) was prepared from the compound of descr^tion 24 (1 .5g) according to 
tiie method of description 19. 
30 Mass Spectrum (API*): Found 280 (MH*). C14H15F2N3O reqmres 279. 

*HNMR 5: (CDCI3) 1.28 - 1.82 (6H. m), 2.63 - 2.74 (IH, m). 2.97 - 3.11 (4H, m), 7.20 -7.31 
(3H.m). 

Description 26 (RS>-2-(2-{N'-[l-(3, 5-Difluoro-phenyO-methanoyI]-hydrazino}-2-oxo-etiby^>- 
35 piperidine-l-carboxylic acid tert butyl ester 

The title compound (0.79g) was prepared from the compound of description 17 (l.Og) and 3^- 
difluorobenzoic acid (0.62) according to the mediod of description 20. 
Mass Spectrum (API*): Found 398 (MH*). C19H25F2N3O4 requires 397 

^H NMR 5: (CDCI3) 1 .45 (9H, s), 1 .66 (6H, s), 2.52 - 2.87 (3H, m), 3.98 (IH, d), 4.72 (IH, m), 
40 6.96 (IH, m) and 7,34 (2H, m). 

Description 27 (RS)-2-I5-(3,5-Difluoro-phenyl-ll^,4]oxadiazol-2-ylmethyll-piperidine 
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The title compound (0.44g) was prepared from the compound of description 26 (0.79g) according to 
the method of description 19. The compound was used without iuriher purification. 
Mass Spectrum (APf): Found 280 (Utt), C14H15F2N3O requires 279. 

5 Description 28 (RS)-2-^-^-[H6-MetliyIriiyridiii-2-yO-miet^ 
piperidine-l-carboxylic acid tert butyl ester 

The title compound (1 . 1 8g) was prepared from the compound of description 17(1 .50g) and 6- 
mefhylpicolinic acid (0.79g) according to the method of description 20. 
Mass Spectrum (APf): Found 377 (MH*). Ci9H2»N404 reqmres 376 

10 

Description 29 (I^)-2-MethyI-6-(5-piperidin-2.ylmethyl-[l,3,4]oxadiazol-2-yl>pyridine 
The title compound (0.60g) was prepared from the compound of deso^tion 28 (1 .17g) acc(»ding to 
the method of description 19. The compound was used without forther purification. 
Mass Spectrum (APf): Found 259 (Nffl^). C14H18N4O requires 258. 

15 

Description 30 (RS)-2-{2-[N'-(l-Furan-2-yl-methanoyl)-hydrazinol-2-<>xo-ethyI}-piperidm^ 

1- carboxyIic acid tert butyl ester. 

2- Carboxymethyl-piperidine-l-carboxylic acid tert butyl ester (2.0g) was added to 
[0-(7-azabenzotriazol-l-yl>l,l,3,3-tetramethyIuroniumhexafluorophosphate] (3.13g) in 

20 dimethylformamide (10ml) containing diisopropylethylamine (3.2g) and the mixture stirred for 
15min. 2-Furoic acid hydrazide (1 .04g) was then added and stirring continued for 16h. The 
reaction mixture was diluted with water and extracted with diethyl ether. The combined ether 
extracts were washed with water, dried and solvent removed at reduced pressure, the residue was 
column chromatographed (silica gel, 20 - 50% ethyl acetate/hexane) to give the title compound 

25 (2.05g). 

Mass Spectrum (APf): Found 352 (MH*). C17H25N3O5 requires 351. 

Description 31 (RS)-2-(^Furan-2-'yl-[l^»4]oxadiazol-2->ylmethyI)-piperidine 

TTie title compound (0.40g) was prepared from the compound of description 30 (1 .Og) according to 
30 the method of description 19. The compound was used without fiirther purification. 
Mass Spectrum (API*): Found 234 (Jsitt). CwHi^aQa requires 233. 

^HNMR 8: (CDCI3) 1.09 - 1.71 (6H, m). 2.42- 2.56 (3H, m), 2.89 (2H, m), 6.79 (IH, m), 7.30 
(lH,m) and 8.03 (lH,m) 

35 Description 32 (S)-2-(5-Phenyl-[13,4Io3cadia2ol-2-ylmethyl)-pyrrolidine-l-carbosylic acid tert 
butyl ester 

The title compound was prepared from (S>2-carboxymethyl-pyrrolidine-l-carboxylic acid tert 
butyl ester (2.50) and S-phenyltetrazole (1 .59g) according to the method of description 1 . 
Mass Spectrum (APf): Found 330 (MH*). C,8H23N303 requires 329. 
40 *H NMR 5: (CDCI3) 1 .49 (9H, s), 1 .8 1 -1 .88 (2H m), 2. 1 7 - 2.25 (2H, m), 2.40 and 3.09 (IH, m), 
3.35 ^ 3.73 (3H, m), 4.28, 5.12 (IH, m), 7.50 (3H, m) and 8,03 (2H, m). 
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Description 33 2-Phenyl-5-(S)-l-pyrroIjdm-2-ylmethyl-[l;3,4]oxadiazdle 

The title compound (1 .85g) was prepared from the compound of description 32 (2.45g) according 

to the method of description 2. 

Mass Spectrum (API*): Found 230 (MH^. C13H15N3O requires 229. 
5 *HNMR6:(CDCl3) 1.58-1.69 (2H, m), 1.76- 1.97 (2H,m), 2.04 -236 (lH,m), 2.99 -3.23 
(4H, m), 3.69 - 3.80 (IH, m), 7.45 - 7.57 (3^ m) and 8.01 - 8.05 (2H, m). 

Descriptioii 34 (RSHHl-I5-(4-Fluoro-phen3i)-2-methyl-tfalazoM-yl^ 

yl>-acetic acid methyl ester 
10 The title compound (2.1g) was prepared from piperidin-2-yl-acetic acid methyl ester (3.4g) and 2- 
methyl-5-(4-fluorophenyl)-diiazole-4-caiboxylic acid (2.20g) according to the method of 

description 20. 

Mass Spectrum (API*): Found 377 (MH*). Ci9H2iFN203S requires 376. 

15 Description 35 (RS)-<X-{l-l5K4-Flaoro.pheiiyl)-2-methyl-thia5rol-^^ 
2-yO-acetic acid 

The compound of descrq>tion 34 (3.4g) in methanol (75ml) was treated with water (25ml) 
containing sodium hydroxide (0.74g). The mixture was stirred for 16h, solvent removed at 
reduced pressure, the residue dissolved in water and washed with diethyl ether. The aqueous 
20 phase was acidified with 5N hydrochloric acid and extracted with ethyl acetate. The organic 
phase was dried (MgS04) and solvent removed at reduced pressure. The residue was triturated 
with pentane and dried in vacuo to give the title compound (2.95g) 
Mass Spectrum (APt): Found 363 (MH*). C18H19FN2O3S requires 362 

25 Description 36 (RS)-(l-{l-I5K4-Fluoro-phenyl)-2-methyl-thiazoM-yl]-meAanoyl}-piperid^^ 
2-yI)-acetic acid 2-<4-fluoro-phenyl)-2-oxo-ethyl ester 

The acid of description 35 (0.4g) was dissolved in dimethylformamide (10ml) containing 
potassium carbonate (0.179g) and 2-bromo-4'-fluoroacetophenone (0.24g) and the mixture stirred 
forl6h. Water (20ml) was added and the mixture extracted with ethyl acetate. The organic 
30 phase was washed with water, dried (MgS04) and solvent removed at reduced pressure to give tiie 
title compound (0.5 1 g). 

Mass Spectrum (API*): Found 499 (MH*). C26H24F2N2O4S requires 498 

NMR 5: (CDCI3) (doubling of signals due to restricted rotation) 1.41-1.88 (6H, m), 2.49 - 
2.92, 3.37 (4H. m), 2.68, 2.69 (3ft s), 4.15. 4.67 (1ft m), 5.13 - 5.3 1 (2ft m), 7.05 (2ft m), 7.17 
35 (2ft m), 7.44 - 7.54 (2ft m) and 7.88 - 7.98 (2ft m). 

Description 37 (RS)-(l-{l-[5-(4-Fluoro-phenyI>.2-methyl-thiaaM>lr4-yll-mcthanoyl^^ 
2-yI)-acetic acid 2-(2-methoxyphcnyl)-2-oxo-€thyl ester 

The title compound (0.51g) was prepared from the acid of description 35 (0.40g) and 2-bromo-4*- 
40 methoxyacetophenone (0.25g) according to the method of description 36. 
Mass Spectrum (API*): Found 51 1 (MH*). C27H27FN2O5S requires 510. 



-28- 



wo 03/002559 



PCT/EP02/07007 



Description 38 (RS)<l-{l-[5-(4-FluoiH>.phcttyI)-2-mcthyI-thiazol-4-ylJ-^ 
2-yl)-acetic acid 2-(3-fluoro-phenyD-2-oxo-ethyl ester 

The title compound (0.32g) was prepared from the acid of description 35 (0.40g) and 2-bromo-3*- 
fiuoroacetophenone (0.24g) according to the method of description 36. 
5 Mass Spectrum (API*): Found 499 (MH*). C26H24FiN204S requires 498 

Description 39 (RSHl-{l-[5-(4-iluoro-phenyl)-2-methyI-thia2»l-4-yl]-methanoyl}-piperidM 
2-yl)-acetic acid 2-(2-fluoro-phenyI)-2-oxo-ethyl ester 

The title compound (0.32g) was prepared from the acid of description 35 (0.40g) and 2-bromo-2'- 
1 0 fluoroacetophenone (0.24g) according to the method of description 36. 
Mass Spectrum (APf): Found 499 (MH*). C26H24F2N2O4S requires 498 

Description 40 (l-{l-I5-(4-Fluoro-phenyl)-2-methyl-thiazol-4-yll-mcthanoyl}-piperidm^ 
acetic acid l-methyl-2-oxo-2-phenyl-ethyl ester 
1 5 The title compoimd (0.452g) was prepared from the acid of description 35 (0.40g) and 2- 
bromopropiophenone (0.234g) according to the method of description 36. 
Mass Spectrum (APf ): Found 495 (MHT). C27H27FN2O4S requires 494 

Description 41: (RS)-Hte/t-butyIoxycarbonyl)-2-(N-methoxy-N- 

20 methylcarbamoyi)piperidine 

To (RS>H/ert'-butyloxycarbonyl)-2-piperidine carboxylic acid (5.32 g, 23.2 mmol) in 
dichloromethane (20 ml) was added sequentially N,0-dimethyl hydroxylamme hydrochloride 
(2.68 g, 27.5 mmol), triethylamine (12 ml. 86,0 mmol) and py-BOP (13.2 g, 25,4 mmol). The 
resultant mixture was stirred at ambient temperature for 6 h, then diluted with dichloromethane 

25 (350 ml) and poured into IM HCl (50 ml). 

The organic phase was separated and washed with saturated aqueous sodium hydrogen carbonate 
(3 X 50 ml) and brine (50 ml) and &en evaporated in vacuo. The residue was chromatographed 
on silica gel eluting with 20 % ethyl acetate in hexane to give Ae title compound as a colourless 
oil (3.09 g, 49%). 

30 Mass spectrum (API^): 273 (MIT^. C13H24N2O4 requires 272. 

Description 42: (RS)-l«(lcit-butyloxycarbonyl>-2-((5-(4-fluorophenyl)-furan-2- 
yl)carbonyl)piperidine 

To a stirred solution of 2-(4-fluorophenyl>furan (1 .8 g, 1 1 .1 mmol) in THF (100 ml) at -35 ''C 
35 was added w-butyl lithium (2.5M in THF) (4.54 ml, 1 1 A mmol) over 3 min. The resultant 

mfarture was stured for 10 min. at -35 ^'C and then (RS>l-(^cr/-butyloxycarbonyl)-2-(N-methoxy- 
N-methylcarbamoyl)piperidine (3.09 g, 11.4 mmol) in THF (10 ml) was added over 1 min. The 
resultant solution was stirred for 15 min. at -35 and then poured into saturated ammonium 
chloride (120 ml) and extracted with ethyl acetate (3 x 50 ml). The combined organics were 
40 washed with saturated aqueous sodium hydrogen carf)onate (50 ml) and evaporated in vacuo. The 
residue was chromatographed on silica gel eluting with 10 % ethyl acetate in hexane to give the 
title compound as a golden oil (3.59 g, 85 %). 



-29- 



wo 03/002559 



PCT/EP02/07007 



Mass spectnim(APr*3: 374 (MH*). C21H24NO4F requires 373. 

Description 43: (RS)-2-(5-(4-FluorophenyI)-furan-2-ylmethyI)-piperidine 
To a solution of (RS>H^e'*-butyloxycarbonyl>2-((5-<4-fluorophenyl)-fi^ 
yl)carbonyl)piperidine (2.0 g, 5.36 mmol) in diethylene glycol (20 g), was added hydrazine 
hydrate (0.3 1 ml, 5.36 mmol) and the resultant mixture heated at 100 for 30 min. After 
cooling to room temperature, potassium hydroxide (1 .0 g, 17.8 mmol) was added and the mixture 
heated at 200 *'C for 1 8 h. The reaction mixture was then poured into water (100 ml) and 
extracted witii diethyl ether (3 x 75 ml). The combined organic extracts were dried (Na2S04) and 
evaporated in vacuo to give the title compound as a brown oil (0.88 g, 63 %). 
Mass spectrum (API*): 260 (MH*). CisHisFNO requires 259. 

Description 44: (RS)-2-(2-Oxo-2-phenyl-ethoxycarbonylmcthyl)-plperidine-l-carboxyIic 
acid tert butyl ester 

2-Carboxymethyl-piperidine-l -carboxylic acid tert butyl ester (2.86g) and sodium carbonate 
(0.62g) were dissolved in water (30ml) using gentle warming. A solution of 2- 
bromoacetophenone (2.33g) in ethanol (6Qml) was then added and tfie mixture boiled for 2h. the 
mixture was cooled to room temperature and stood for 16h. The mixture was again boiled for 2h. 
solvent removed at reduced pressure and the residue partitioned between water and ethyl acetate. 
The organic phase was dried (MgS04) and solvent removed at reduced pressure. The residue was 
column chiomatographed (silica gel, 1:1 ethyl acetate:pentane) to give the title compound 
(3.14g). 

Mass spectrum (APf^: 362 (MH^. Cj^H^O^ requires 361 . 

Description 45 (RS)-Piperidiii-2-yl-acetic acid 2-oxi>-2-phenyI-ethyl ester 

The title compound (0.68g) was prepared from the compound of description 44 (0.80g) according 

to the method of description 2. 

Mass spectrum (API+): 262 (MKT^. C^^^O^ requires 261 . 
Descriptions 46-49 

The compounds of descriptions 46 - 49 were prepared from the compound of description 45 (1 
mole) and the corresponding carboxylic acid (Imole) according to the me&od of 
description 1. 
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Description 




yield 
% 


Mass Spectram (Electrospray 
LC/MS) 


46 


p- 

Me 


44 


Found 464 (MH*). C26H26FN3O4. 
requires 463 


47 


F 

Me 


54 


Found 465 (MH*). C25H25FN4O4. 
requires 464 


48 




40 


Found 416 (MfT). C26H25NO4. requires 
415 


49 




53 


Found 474, 476 (MH^. C23H24BrN05. 
requires 473, 475 



Description 50 (RSHl-{l-[5K4-Fluoro-phenyI)-2-methyI-thiazol-4-yl^^ 
2-yI)-acetic acid 2-phenyl-2-oxo-ethyl ester 

The title compound (0.89g) was prepared from the acid of description 35 (0.72g) and 2- 
5 bromoacetophenone (0.39g) by boDing in water/ethanol (15ml, 1 :2) containing sodium carbonate 
(0.1 Og) for 4h, cooling removing solvent at reduced pressure and partitioning the residue between 
dichlorometfaane and water. The organic phase was separated, dried (MgS04) and solvent 
removed at reduced pressure. 

Mass Spectrum (API*): Found 481 (MHT). C26H25FN2O4S requires 480 

10 

Description 51 (RS)-(4-{l-[5-(4-Fluoro-phenyl)-2-methyMhiaa5ol-4-yIl-methanoyI}- 
morphoIin-3-yI)*-acetic acid etiiyl ester 

Morpholin-3-ylacetic acid ethyl ester Chem Pharm Bull 94, 31(1), 1983 (2.10g) was dissolved in 
dichloromethane (50ml) and treated with triethylamine (1 .33g). The mixture was cooled (ice 
15 bath) and 5-(4-fluoro-phenyl>2-methyl-thiazole-4-carbonyl chloride (1.53g) in dichloromethane 
(10ml) added. The mixture was stirred for 16h, diluted with water and the organic phase 
separated. The aqueous phase was extracted with dichloromethane (2 x 100ml), the organic 
phases combmed, dried (Na2S04) and solvent removed at reduced pressure, tiie residue was 
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column chromatographed (silica gel, 40% ethyl acetaterpentane -> 60% ethyl acetate pentane 
eluant) to give the title compound (1.46g). 

Mass Spectrum (API*): Found 393 (MH*). C19H21FN2O4S requires 392. 

5 Description 52 (RS)<4-{l.l5-(4-Fluoro-phenyI)-2-niethyl-thiazol-4-yll-methanoyl}- 
morphoIin-3-yI)-acetic acid 

The title compoimd (1 .33g) was prepared from the compound of description 51 (1.46), according 
to die method of description 35. 

Mass Spectrum (AFP): Found 363 [(M - H)"]. C17H17FN2O4S requires 364. 

10 

Description 53 (RSH4-{l-[5-(4-Flnoro-phcnyl)-2-methyI-thia2ol-4-yl]-methanoyI}- 
morpholin-3-yl>-acetic acid 2-oxo-2-phenyl-ethyI ester 

The title compound (0.57g) was prepared from the compound of description 52 (0.6g) and 2- 

bromoacetophenone (0,33g) according to the method of description 50. 
1 5 Mass Spectrum (APiS: Found 483 (MH*). C25H23FN2O5S requires 482. 

Description 54 (RS)-2-{[2-(4-Fluoro-phenyl>2-oxo-etiiylcarbamoyll-methyl}-piperidine-l- 
carboi^Uc acid tert butyl ester 

The title compound (0.77g) was prepared from 2-carboxymetiiyl-piperidine-l-carbo3qfrlic acid tert 
20 butyl ester (0.80g) and 2-amino-l -(4-fluoro-phenyl)-ethanone (0.63g) according to tiie method of 
description 20. 

Mass Spectrum (API^: Found 379 (MH*). C21H27FN2O4 requires 378. 

Description 55 (RS)-2-[5-(4-Fluoro-phenyl)-oxazol-2-yImethyl]-piperidine 
25 The amide of description 54 (0.77g) and polyphosphoric acid (lOh) were combined and healed 
together at 1 50**C for 4h. After cooling to room temperature the reaction mixture was poured 
onto ice/water and basified to pH 10 with potassium carbonate. The aqueous phase was extracted 
with dichloiomethane, the combined extracts dried (MgS04) and solvent removed at reduced 
pressure to give the title compound (0.49g) 
30 Mass Spectrum (API*): Found 261 (MH*). C15H17FN2O requires 260. 

Description 56 (RS)-2-{[2-phenyl-2-oxo-ethylcarbamoyl]-methyI}-piperidhie-l"CarboxyIic 
acid teri butyl ester 

The title compound (0.63g) was prepared from 2-carboxymethyl-piperidine-l-carboxylic acid tert 
35 butyl ester (0.50g) and 2-amino-l -phenylethanone (035g) according to the method of description 54. 
Mass Spectrum (APf): Found 273 (Nffl*- C5H9O2). C2iH2gN204 requires 372. 

Description 57 (RS>-2^5-phenyloxazol-2-ylmethyO-piperidine 

The tide compound (0.28g) was prepared from the amide of description 56 (0.40g) according to fte 
40 method of description 55. 

Mass Spectrum (API*): Found 243 (MH*). C15H18N2O requires 242. 
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Description 58 (S)-2-[2-(4-Fluoro-phenyl)-2-oxo-ethoxycarbonylmethyi]-pyiToUdine-l" 
carboxylic tert butyl ester 

The title compound (3.2g) was prepared from (S)-2-carboxyraethyl-pyrrolidine-l -carboxylic acid tert 
butyl ester (2.02g) and 2-bromo^'-fluoroacetophenone (l.91g) according to the method of 
5 description 36. 

Mass Spectrum (APf): Found 266 (MH*^-C5H902). C19H24FNO5 requires 365 . 

Description 59 (S9-2-[5H4-Haoro-phenyQ-ljEr-lmidazol-2-ylmethyl]-pyrroUdine^^ 
tert butyl ester. 

10 The compound of description 58 (2.2g) was combined with ammonium acetate (8g) and wanned 
to 140°C for 1.5h. The reaction mixture was cooled, poured onto saturated potassium carbonate 
and extracted with dichloromethane (x 2). The combined dichloromethane extracts were dried 
(MgS04) and solvent removed at reduced pressure. The residue was column chromatographed 
(silica gel, 20% ethyl acetate/pentane -> ethyl acetate), the appropriate fractions were combined 

1 5 and solvent removed at reduced pressure to give the title compound (0.8 Ig). 
Mass Spectrum (API*): Found 346 (Mtf). C19H24FN3Q2 requires 345. 

Description 60 5-(4-Fluoro-phenyl)-2-(S)-l-pyrrotidin-2-ylmethyl-LEr4niidaasole 
hydrochloride. 

20 The compound of description 59 (0.80g) was dissolved in methanol (20ml) and treated with 4M 
HCl in dioxane (6m]). The mixture was stirred for 6h and then solvent removed at reduced 
pressure to give the title compound (0.57g) as a foam. 
Mass Spectrum (APf): Found 346 (Mif). C14H15FN3 requires 345. 

25 Description 61 (RS)-2-[2-(4-Fluoro-phenyl)-2-oxo-ethoxycarbonylmethyll-piperidine-l- 
carboxylic tert butyl ester 

The title compound (3.83g) was prepared fitjm (RS)-2-carboxymethyl-piperidine-l-carbo3jylic acid 
tert butyl ester (2.54g) and 2-bromo^'-fIuoroacetophenone (2.26g) according to the method of 
description 36. 

30 Mass Spectrum (APO- Pound 308 (Mit -^Is^^Oz), C20H26FNO5 requires 307. 

Description 62 (EtS>-2-[5-(4-Fluoro-phenyO-lfl'-intidazol-2-ylmetiiyl^piperi^^ 
tert butyl ester. 

The title compound (0.80g) was prepared from the compound of description 61 (1 .40g) according to 
35 tiie metiiod of example 59. 

Mass Spectrum (APf): Found 360 (MH*). C2oH26FN3Cb requiies 359. 

Description 63 5K4-Muoro-phenyI)-2-(RS)-l-piperidine-2-yImethyl-lJJ-imida2^ 
hydrochloride. 

40 The title compound (0.65g) was prepared from the compound of description 62 (0.70g) according 
to the method of description 60. 

Mass Spectrum (APf): Found 346 (Mif). C15H17FN3 requires 345. 
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Description 64 (RS)-(l-{l-[5-(4-Fluoiv-phenyl)-2-methyl-tluazol-4-ylJ-meth^ 
2-yI)-acetic add 2-(2-bromophenyQ-2-6xo-ethyI ester 

The title compound (0.51g) was prepared from the acid of description 35 (0.60g) and 2-bromo-2'- 
5 bromoacetophenone (0.5 1 g) according to tiie method of description 3 6. 

Mass Spectrum (APf): Found 559, 561 (MH*). C26H24BrF2N204S requires 558, 560 

Description 65 (I^)-2-I2-(4-Fluorc>-phenyI)T2M>xo-ethor>rcarbon3imethyl]-pipe 
carboxylic acid tert butyl ester 
10 The title compound (3.70g) was prepared from (RS)2H»rboxymethyl-piperidine-l-carboxylic 
acid re/t butyl ester (2.50g) according to the method of example 36 
Mass Spectrum (API*): Found 380 (MH*). C20H26FNO5 requires 379 



Description 66 (RS)-2-[5-(4-Flaoro-phenyl)-m-inudazol-2-ylmetfayl]-piperidine-lH^ 
1 5 add tert butyl ester 

The title compound (1.71g) was prepared from the compound of description 65 (3.70g) according to 
the method of descrqition 59. 

Mass Spectrum (APr): Found 366 (MH*^. C20H26FN3O2 requires 365 

20 Description 67 (RS)-2-[4-Bromo-5<4-flaoro-phenyl>-mH[nMdazDt2-ylmcth^^^ 
carboxylic add tert butyl ester 

The compound of description 66 (0.62g) was dissolved in DMF (2ml) containing potassium 
bicarbonate (0,29g) and the mixture cooled (ice/salt batii). Bromine (0.15ml) was added, the mature 
stirred for 15 min, poured onto crushed ice and 20% ammonia added to destroy excess bromine. The 
25 mixture was extracted with diethyl ether (x 3), the combined organic phase washed with water (x 3, 
dried (MgS04) and solvent removed at reduced pressure to give after chromatography (silica gel, 0 

20% ethyl acetate/p^Ktane eluant), the titie compound as a gum (0.25g) 
Mass Spectrum (API*): Found 438, 440 (MH*). C2oH25BrFN302 requires 437, 439 



30 Description 68 (RS)-2-[4-Bn>mo-5<4-fIaoro-phenyl)-lH-4midazol-2-ylmetiiyq-piperid^^ 

hydrochloride 

The title compound (0.27g) was prepared firom the compound of description 67 (0.25g) according to 
die procedure of descrq)tion 60. 

Mass Spectrum (API*): Found 338, 340 (MH*). CiiHnBrFNs requires 337, 339 

35 

Description 69 (RS>-(l-{l-I4-(4-Fluoro.phenyl)-l-methyHH-pyrazol-3-yl>methanoyl}- 
piperidin-2-yI>-acetic add 2^4-iIuoro-phenyl>-2-oxo-ethyl ester 

The tide compound (0.74g) was prepared finom piperidin-2-yl-acetic acid methyl ester (0.36g) and 
{l.[4-(4-fluoro-phenyl)-l-methyl-lH--pyrazol-3-yl]carboxylic acid (0.5g) according to the method of 
40 descriptions 34, 35 and 36. 

Description 70 (RS)(l-{l-[4-(4-Fluoro-phenyl>lH-pyrazoI-3-yl]-methanoyl}-piperidin-2-yl)- 
acetic acid 2-(4-flnoro-phenyi>-2H>xo-ethyl ester 
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The title compound (0.5 Ig) \vas prepared from piparidin-2-yl-acetic acid metiiyl ester (0.38g) and 
{ l-[4-(4-Fluoro-phenyl>lH-pyrazol-3-yl]carbo3^1ic acid (05g) according to tiie method of 
descriptions 34, 35 and 36. 

5 Description 71 (RS)-[l-(l-Qiiinolin-2-yl-inethanoyI)-piperidiii-2-yIl-acetic add 2r(4-fimro- 
phenyl)-2«K)xo-ethyl ester 

The title compound (0.48g) was prepared from piperidin-2-yl-acetic acid methyl ester (0.38g) and 
quinoline-2-carboxylic acid (0.5g) according to the method of descriptions 34, 35 and 36. 

1 0 Description 72 (RS)-2-[2-phenyl-2-oxo-ethoxycarbonyhnethyl]-piperidine-l-carboxylic tert 
butyl ester 

The title compoimd (7.07g) was prepared from (RS>2-caiboxymethyI-piperidine-l-carboxylic acid 
tert butyl ester (5.0g) and 2-bromoacetophenone (4.18g) according to the method of description 36. 
Mass Spectrum (API*): Fomid 262 (MJET-CsIfcOa). C20H27NO5 requires 361. 

15 

Description 73 (I^2-[5-Phenyl-ffl-imidazol-2-ylmethyl]-piperidine-l-carbo]tyUc fert butyl 
ester. 

The title compound (3.78g) was prepared from the compoimd of description 72 (7.07g) according to 
the method of example 59. 
20 Mass Spectrum (API^): Found 242 (MlT -QlfeQz) C20H27N3O2 requires 34 1 . 

Description 74 5-Phenyl-2-(RS)-l-piperidine-2~yImethyl'lH-imidazole . 
The title compound (0.65g) was prepared from the compound of description 73 (0.70g) according to 
the method of description 60. The hydrochloride salt generated during the reaction was neutralised 
25 by dissolving the product in water, neutralising with solid potassium carbonate, extracting with 

dichloromethane, drying the organic phase (Na2S04) and removing the solvent at reduced pressure. 
Mass Spectrum (API^: Found 242 (MH^. C15H18N3 requires 241. 

Description 75 (RSf)-2-(2-Oxo-2-phenyl-etfi03Q^carbonylmethyl)-piperidine-lM»rbo^ add 
30 benzyl ester 

The titie compound (4.0g) was prepared from 2-bromoacetophenone (220g) and 2-carboxymethyl- 
piperidine-l-carboxylic acid ben2yl ester according to the method of description 36 
Mass Spectrum {APt): Found 396 (MKO. C23H25NO5 requires 395. 

35 Description 76 (RS)-2-(4-Phenyl-oxazoI-2-yImethyQ-piperidin[e-l-carboxylic acid benzyl ester 
The titie compound (0.95g) was prepared from the compound of description 75 {3.0g) according 
to the method of Example 54. 

Mass Spectrum (API*): Found 377 (MH*). C23H24N2O3 requires 376. 
40 Description 77 {RS)-2-(4-PhenyI-oxazol-2-ylmethyl)-piperidine 
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the compound of description 76 (0.097g) and 10% palladium/charcoai (0.05g) in ethanol (5ml) 
containing cyclohexene (05ml) was heated at 75*C for 1.5h, cooled, filtered (kieselguhr) and solvent 
removed at reduced juressuie to give the title compound .(0.06g). 
Mass Spectrum (API*): Found 243 (MKT). CisHiiNiO requires 242. 

5 

Description 78 (RS)-(l-{l-[5K4-FIaonHphenyi)-2-methyl-tIiiazol-^ 
yl>-acetic acid hydrazlde 

The ester of description 34 (1 .06g) in ethanol (25ml) was treated with hydrazine hydrate (5ml) and 
the mixtuie boiled for 24h. Solvit was renooved at reduced pressure and &e residue cohmm 
10 chromatpgraphed (silica ^1; 0 -> 10% metfaanol/dichloromethane). The ^ropriate fractions w«e 
combined and solvent removed at reduced pressure to give the title compound (0.62g). 
Mass Spectrum {AFt): Found 377 (MH^. C18H21N4O2S requires 376. 

Description 79 (RS)-2-Hydra2inocarboiiylmethyl-piperidine-l-carboi^lic acid tert butyl ester 
15 The title compound (2.98g) was prepared firom 2-metho5^caibonylmethyl-piperidine-l-caiboxylic 
acid tert butyl ester (3108g) according to the mediod of description 78. 
Mass Spectrum (API*): Found 258 (MH^. C12H23N3O3 requires 257. 

Description 80 (RS)-2-[5-(4-nuoro-phenyO-4H-Il A4ItriazoI-3-ylmethyl]-piperidine.l- 
20 carbo^lic acid tert butyl ester. 

The title compound (0.32g) was prepared from the compound of desoiption 79 (1 .49g) according to 
the method of example 105. 

Mass Spectrum (API^: Found 361 (MH*). C19H25FN4Q2 requires 360. 

25 Description 81 0RS)-2-[5K4-Fluoro-phenyi)-4H-[l^ ,4]triazol-5-ylmethyl]-pi^^ 

The tide compound (0.3 Ig) was prepared from the compound of description 80 (32g) aocordic^ to 
the mediod of description 2. 

Mass Spectrum (API*): Found 261 (MH*). C14H17FN4 requires 260. 

30 Description 82 (RS)-2-[2-(3-Mefho3y-phen3l)-2-oxo-etlioJ7carbonylmethyl]-piperidine-l- 
carboxylic tert butyl ester 

The title compound (3.06g) was prepared from (RS>2-carboxymethyl-piperidine-l-carboxylic acid 
tert butyl ester (2.6g) and 2-bn>mo-3 -methoxyacetophenone (1 .88g) according to the method of 
description 36. 

35 Mass Spectrum (API*): Found 292 (MHf -CsHsOj). C21H29NO6 requires 391. 

Description 83 (RS)-2-{5-(3-Methoxy-phenyI)-m-imidazo]r2-yImefliyl]^^^ 
tert butyl ester. 

The title compound (3.78g) was prepared from the compound of description 82 (3.0g) according to 
40 the mettiod of descripticm 59. 

Mass Spectrum (API*): Found 272 Q/ncC-C^Oz) CiiHjgNaOi requires 371. 

Description 84 5-^-Methoxy-phenyI)-2'(RS)-l-piperidine-2-ylmethyHH-imida2ole . 
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The title compound (1 .06g) was prepared jBrom the compound of description 83 (1 33g) according to 
the method of description 2. 

Mass Spectrum (APf): Found 242 (MH*). QsHigNs requires 241. 

5 DescriptioEL 85 (EtS)-2-[2-^ChLoro-phenyl>2-oxo-ethoxycarbonylmethyll-piperi^^ 
carboxylic tert butyl ester 

The title compound (2.65g) was prepared fiom (RS>2-carboxymethyl-piperidine-l -carboxylic acid 
tert butyl ester (2.0g) and 2-bromo-3*chloroacetophenone (1 .92g) according to the method of 

description 36. 

10 Mass Spectrum (APf): Found 396, 398 (MHT). C20H26NO5CI requires 395, 397. 

Description 86 (ItS)-2-[5<3-Chloi^phenyO-lH4midazolr2-yl^^ 
tert butyl ester. 

The title compound (1 .61g) was prepared from the compound of description 85 (2.65g) according to 
15 the mediod of description 59. 

Mass Spectrum (APf): Found 375, 377 (MH*) C20H25CIN3Q2 requires 374, 376. 

Description 87 5-(3-Chloro-phenyI)-2-(RS>-l-piperidine»2-ylmeaiyl-lH^^ • 

The title compound (O.SSg) was prepared ftom the compound of description 86 (l.OSg) according to 
20 die method of description 2. 

Mass Spectrum (API^: Found 275, 277 (MH*). C15H17CIN3 requires 274, 276. 

Description 88 (RS)-2-[2-(3-Cyano-phenyl)-2-oxo-ethoxycarbonylmethyl]-piperidine-l- 
carboxylic tert butyl ester 
25 The title compound (151g) was prepared from (RS)-2-carboxymethyl-piperidine-l-carboxylic acid 
tert butyl ester (1 .15g) and 2-bromo-3'-cyanoacetophenone (L06g) according to the method of 
description 36. 

Mass Spectrum (API*^: Found 387 (MH*). C21H26N2O5 requires 386. 

30 Description 89 (RS>2-(5-(3-Cyano-phenyO-ffl-iniidazol-2-ylmethyl]-piperidine-l-carboxylic 
tert butyl ester. 

The title compound (1.25g) was prepared from the compound of description 88 (130g) according to 
the method of description 59. 

Mass Spectrum (APf): Found 366 (MH*) C21H25N4O2 requires 365. 

35 

Description 90 5-(3-Cyano-phenyl>-2-(RS)-l-piperidine-2-ylmethyl-lH-imida2ole . 

The title compound (0.85g) was prepared fix)m the compound of description 89 (L25g) according to 

the method of description 2. 

Mass Spectrum (APf): Found 266 (MH*). C16H17N4 requires 265. 

40 

Description 91 (RS)-l-.BenzyI-2-(5-(4-fluoro-phenyl)-tetrazol-2-yImethyl]-piperidine 
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N-Benzyl-2-biomomethylpiperidine (2.1g), 5-{4-fluoro-phenyl)-2H-tetrazole (1^8g) and potassium 
carbonate (6g) were combined in xylene (100ml) containing diisopropylethylamine (7ml) and boiled 
for 16h. The inaction mixture was cooled to room tsmperature^ filtered, solvent removed at reduced 
pressure and the residue colunm chromatographed (silica gel; die&yl ether/petroleum ether 40:60 
5 eluant) to give after combining appropriate foctions and removing solvent at reduced pressure the 
title compound 1.44g. 

Mass Spectrum (APf): Found 340 (MH*). Ci9H22N5F requires 339. 

Desciiption 92 (RS>■2-[5-(4-Fluo^o-pheny^)-tet^azo^2-yImetbyIl-pipe^idine 
10 The compound of description 91 (1 .4g) was dissolved m ethanol (lOOmlX palladmm hydroxide 
(0.40g) added and the mixture hydrogenated at 50 psi and 50**C for 3h. The mixture was fihered 
through Meselguhr and solvent removed at reduced pressure and the residue triturated with diethyl 
etfaCT/petxoleum edi^ to give the title compound as a solid. 
Mass Spectram (API*): Found 250 (MH*). Ci2Hi6N5F requires 249. 

15 

Description 93 (RS)-l*Ben2yl-2-(4-phenyl-imidazol-l-ylmethyI>-piperidiiie 
A-Pheo^linudazole (13g) was treated with sodium hydride (0.6g 50% in oil) in dry tetrahydrofuran 
(80ml). When gas evolution had ceased, 2-bromomethyl-N-benzylpiperidine (2.5g) in 
tetrahydrofuran (30ml) was added. The mixture was stirred for 16h, solvent removed at reduced 
20 pressureandtieatedwithice/water(l:l, lOOmI). The niixture was extracted with diddcnomethane 
(2x), the combined organic phase washed \Afh water, solvent removed at reduced pressure and Ae 
residue column chromatographed (silica gel, 0.5 — > 9.5% dichloromethane / methanol). Appropriate 
fractions were combined to ^e die title compound 0.72g. 
Mass Spectrum (API*): Found 332 (MH*). C22H2SN3 requires 331. 

25 

Description 94 (RS)-2-(4-Phenyl-imidazol-l-ybnethy]>-piperidine 

The title compound (0.50g) was prepared firom the compound of desoription 93 (0.70g) according to 
the method of description 92. 

Mass Spectrum (API*): Found 241 (MH^. C15H19N3 requires 241. 

30 

Description 95 (iU5>-l-Benzyl-2-[3-(4-fluoro-phenyl>-pyrazol-l-ylmethyll-piperidme 

Hie tide compound (0.8g) was prepared from 2-bromomethyI-N-benzylpiperidine (2.68g) and 3-(4- 

fluoro-ph^yl>-lH-pyrazole (1 .62^ according to the method of exanq)le 93 . 

Mass Spectrum (API*): Found 350 (MH*). C22H24FN3 requires 349. 

35 

Description 96 (E^2-[3-(4-Fluoro-phenyl)-pyrazol-l-ylmethyll-piperidine 

The tide compound (0.5g) was prepared fonn the compound of description 95 (Q.Sg) according to the 

method of description 94. 

Mass Spectrum (API*): Found 260 (MH*). C15H18FN3 requires 259. 

40 

Description 97 (RS)-2-Carbamoylmethyl-piperidine"l-carboxylic acid tert butyl ester. 

The tide compound (0.92g) was prepared from 2-(RS>carboxymediyl-piperidine-l-carboxylic acid 

tat butyl ester (2.0g) and ammonium diloride (0.86g) according to the method of Bxample 97. 
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Mass Spectrum (API*): Found 143 (MlT- CsHgQz). C12H22N2O3 requires 242. 

Description 98 (RS)-2-Thiocarbamoylmetliyl-piperidine-l-carboxylic add tert bulyl ester 
The compound of description 97 (0.90g) and Lawesson's reagent (0.90g) were combined in dry 
5 toluene (30ml) and heated at 100°C (oil bath temperature) for 6h. Solvent was removed at reduced 
pressure and the residue column chromatographed (silica gel; dichloromethane eluant) to give after 
combining appropriate tactions the title compound (0.82g) after trituration vnih petroleum 
ether/diethyl ether. 

Mass Spectrum (APf): Found 159 (MFt - CsHsOz). C12H22N2Q2S requires 258. 

10 

Description 99 (RS)-2-(4-Phenyl-thiazol-2-ylmethyI)-piperidine 

The compound of description 98 (0.67g) and 2-bromoacetophenone (0.52g) were combined in 
ethanol (20ml), stirred at room temperature for 8h and then boiled for 48h. Solvent was removed at 
reduced pressure and the residue column chromatographed (silica gel; ethyl acetate/n-pentane -> 1% 
1 5 ammonia/methanol /dichloromethane) to give the title compoimd (0.2 1 g) 
Mass Spectrum (APr): Found 259 (MH*). CisHigNaS requires 258. 

Description 100 (RS)-(l-{l-[5-(4-Fiuoro-phenyl)-2-methyl-thiarol-^yi]-methanoyI}->piperidi^^ 
2-yl)-acetic acid hydrazide 
20 ITie tide compound (024g) was prepared from (l-{ 1 -[5-(4-fluoro-phenyl)-2-methyl-thia2ol-4-yl]- 
metiianoyl}-piperidin-2-yl)-acetic acid methyl ester (0.25g) according to the mediod of description 
17. 

Mass Spectrum (API*): Found 377 (MH*). C18H21N4O2FS requues 376. 

25 Description 101 (RS>.2,5-Dimethyl-2H-pyrazo]e-3-carboxylic acid N'-[2-(l-{l-[5-{4-fluoro- 
phenyl>-2-methyMhiazol-4-yl]-methanoyi}-piperidin-^2-yI>-ethanoyl]-hydrazide 
The tide compound (0.36g) was prepared jBrom the compound of description 100 (0.23g) and I3- 

dimethylpyrazole-5-carboxylic acid according to the method of description 20. 
Mass Spectrum (APf ): Found 497 (MlT). C24H27N6O3FS requires 498. 

30 

Description 102 (E(S><l-{l>[5-(4-Maoro-phen^)-2-methyl-thia2»l-4-yl]-methanoyl}-piperidiii- 
2-yl)-acetic acid 2-oxo-l,2-diphenyl-ethyl 

The tide compound (0.54g) was prepared from the compoimd of description 35 (0.40g) and desyl 
bromide (0.30g) according to the method of example 36 
35 Mass Spectrum (API*): Found 557 (MlT). C32H29FN2O4S requires 556. 

Description 103 (RS>-2-{2-[N'-(l-Benzofuran-2-yl-methanoyl)-hydrazino]-2-oxM^ 
piperidine-l^arboxylic acid tert butyl ester 

The tide compoimd (2.4g) was prepared from the compound of description 17 and benzofuran-2- 
40 carboxylic acid according to the mediod of description 20. 

Mass Spectrum (API*): Found 402 (MH*). C21H27N3O5 requires 401. 

Description 104 (RS^2-(5-Benzofuran-2-yl-[l^,4]oxadiazol-2-ylmethyI)-piperidine 
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The title compound (0.77g) was prepared firom tlte compound of description 103 according to the 
method of description 19. 

Mass Spectrum (API*): Found 284 (MH*). C16H17N3O2 requires 283. 

5 Descriptioil 105 (RS)-2-(l-{l-[5K4-Fluon>-phenyI)-2-methyWhiazol-4-y^^ 
piperidln-2-yl)-acetamide 

The compound of description 34 (0.87g) and fonnamide (0.3ml) were combined in tetrahydrofuran 
and boiled while adding 3 portions of sodium m^oxide (0.12ml each addition, 20% in methanol) 
over20min. After the final addition the reactidn was heated for a fortherdh at reflux^ Thereaction 
1 0 was cooled to room te^^>erature diluted with dichloromethane and water and the aqueous phase 

separated. The organic phase was washed with water dried (Nf gS04)and solvent removed at reduced 
pressure to give the title compound (1 .40g) 

Mass Spectrum (APf): Found 362 (MH*). C18H20FN3O2S requires 361 . 

15 Description 106 (BS)-(l-{l-I5-(3,4-Difluoro-pheny]5-2-methyMhiazol-4-yl]-m^ 
pipendin-2-yl)-aGetic add 2-(4-flDDro-plienyl>-2-oxo-etfayl ester 

The tide compound (0.435g) was prepared from the compound of desmptidn 35 (0.40g) and2- 
bromo-3',4'-difluoroacetophenone (0^6g) according to the method of desoiption 36. 
Mass Spectrum (API*): Found 517 (MH*). C24H23F3N2O4S requires 516. 

20 

Description 107 (RS)-(l-{l-[5-(3-Fluoro-pheii3i>-2-melhyl-tbia2ol-4-yl]-metlM 
2-yI)-acetic acid 2-(4-fluoro-phenyl>-2-oxo-etiiyl ester 

The title compound (0.430g) was prepared from die compound of desmption35 (0.40g) and 2- 
bromo-3'-fluoroacetophenone (0.240g) according to the method of description 36 
25 Mass Spectrum {APt}: Found 499 (MH*). C24H24F2N2O4S requkes 498. 

Description 108. (RS>.H4-Fluorophenyl)-4Kl-{l-[5K4-fluorophenyl)-2-niethyltMa2» 
methanoyl}-piperidin-2-yl)-butane-l,3-dione 

A. (l-{ l-[5-(4-fluorophenyl)-2-methylthia2ol-4-yl]-methanoyl}-piperidin-2-yl)-acetic acid 
30 (0.500g) was dissolved in dry tetrahydrofuran (15ml) and cooled to 

-20*'C under an atmosphere of argon. Trielhylamine (0.231ml) and isobutylchloroformate 
(0:215ml) were added and the solution was stirred at -20*'C for 1 hour. The solution was flien 
cooled to -78**C. 

B. A solution of 4'-fluoroacetophenone (0.229g) in THF (15ml) was cooled to 

35 -20°C under an atmosphere of argon. A solution of lithium diisopropylamide (0.830ml; 2M 
solution in THF) was added and stirring continued at -20*'C for 30 minutes. The solution was 
dien cooled to -78°C. 

C. The solution from part B was added to the stirred solution of part A by way of a cannula. 
Stirring was continued at -78^*0 under an atmosphere of argon for 2 hours before being quenched 

40 by the addition of saturated anunonium chloride solution. After reaching room temperature, the 
reaction solution was partitioned between ethyl acetate and water. The organic solution was 
washed with brine, dried (MgS04) and evaporated. The residue was chromatographed over silica 
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gel, eluting with a gradient of 10 to 75% ethyl acetate in hexane. The title compound was 
obtained as a colourless oil (0.560g) mass spectrum (API*) 483 [MH*], 
(APT) 481 [(M-H)*] C26H24F2N2O3S requires 482. 

S Description 109. (RS)-2-Cari>oxymetlQrlpiperazlne-l,4-dicarboxyIic acid 4-tert-butyI ester 1- 
(9B[-fluoren-9-ylmethyl) ester 

S-Methoxycarbonylmethylpiperazine-l-carboxylic acid tert-butyl ester (6.0g) was dissolved in 
THF (60mi) and IN sodium hydroxide solution (60ml) and stured at room temperature for 6 
hours. The solution was then cooled to 5^*0 and adjusted to pH 9 - 10 by the addition of 10% 

10 hydrochloric acid. Na(9-Fluorenylmethoxycarbonyl chloride (6.05g) was then added 

portionwise, maintainuig the pH at 9 - 1 0 by the addition of IN NaOH solution. The reaction 
mixture was stirred at 5**C for 16 hoxirs. The solution was then adjusted to pH 1 by the addition 
of 10% hydrochloric acid. The solution was extracted with ethyl acetate (x2), dried (MgS04) and 
evaporated. The title compound was obtained as a white foam (9.96g), mass spectrum (API*) 41 1 

15 [(M-C4H8)H*], C26H3oN206reqmres466. 

Description 110 (RS)-3-[2-(4-.FluorophenyI)-2-oxo-ethoxycarbonylmethyl]plpera2ine-l- 
carboxyUc acid tert-butyl ester 

(RS)-2-Carboxymethylpipera2ine-l,4-dicarboxylic acid 4-tert-butyl ester l-(9H-fluoren-9- 
20 ylmethyl) ester from description 109 (2.0g) was dissolved in DMF (25ml) and stirred at room 

temperature under argon for 3 days in the presence of potassiimi carbonate (0.697g) and 2-bromo- 
4'-fluoroacetophenone (0.930g). The reaction solution was then partitioned between ethyl acetate 
and water, the organic solution was washed with brine, dried (MgSOO and evaporated. The 
crude product was chromatographed over silica gel, eluting with 25 to 100% ethyl acetate in 
25 hexane, followed by 10% ethanol in ethyl acetate. The title compound was obtained as a pale 
yellow solid (0.887g), mass spectrum (APf) 381 [MH^I, C19H25FN2O5 requires 380. 

Description 111. (RS)-4-{l-[5-(4~Fluorophenyl)-2-methylthiazo!-4-yI]-methanoyl}-3-I2-(4- 
fIuoro-phenyl)-2-oxo-ethoxycarbonylmethyI]-piperazine-l-carboxylic acid tert-bu^yl ester 

30 (RS>3-[2-(4-Fluorophenyl)-2-oxo-ethoxycarbonylmethyl]-piperazine-l-carboxylic acid tert-butyl 
ester description 1 10 (0.887g) was reacted with HATU (0.932g), diisopropylethylamine (1.30ml) 
and 5-(4-fluoro-phenyl)-2-methyl-thiazole-4-carboxylic acid (0.707g) in dry DMF (8ml) 
according to the method of description 20. Silica gel column chromatography, eluting with ethyl 
acetate-hexane mixtures provided the title compound as a white foam (1.168g), mass spectrum 

35 (API*) 600 [MH*], C30H31F2N3O6S requkes 599. 

Description 112. (RS>-3-I4-(4-Fluorophenyl)-lH-imidazol-2-ylmethyl]-4-{l-[5-(4- 
lluorophenyl)-2-methyIthiazol-4-ylJ-methanoyl}-pipera2ine-l-carboxyIic acid tert-butyl 
ester 

40 (RS)-4-{l-[5-<4-Fluorophenyl>2-methyltiiiazol-4-yl]-methanoyl}-3-[2-(4-fluor^^ 

ethoxycarbonylmethyl]-piperazine-l-carboxyIic acid tert-butyl ester from description 111 
(0.360g) and anhydrous ammonium acetate were heated to 140 °C under argon for 1.5 hours with 
stirring. After cooling, the reaction mixture was partitioned between dichloromethane and 
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saturated potassium carbonate solution. The organic solution was washed with brine, dried 
(MgS04) and evaporated. The residue was chromatographed over silica gel, eluting with.O to 
10% ethanol in ethyl acetate. The.title compound was obtained as a white foam (0.125g), mass 
spectrum (API*) 580 CMHT], C3iH3iF2Ns03S requires 579. 

5 

Description 113. (RS)-4-{l-[5-(4-FluorophenyI)-2-methyltluazoM-yl]-meftanoyl}-3-^ 
flaoro-pbeny0-oxazol-2-ylmethyl]-piperazine-l-carbor)rlic acid tert-butyl ester 
(RS>4-{l-[5<4-Fluorophenyl>2-methylthiazol-4-yl]-metfaanoyl}-3-[2-(4-fluor^^ 
ethoxycarbonylmethyl]-piperazine-l-carboxyUc acid tert-butyl ester, description 111 (0.3 85g), 

10 tert-butyl carbamate (0.376g) and boron trifluoride etfaerate (4 drops) were dissolved in xylene 

(SmI) and heated to 140°C, under argon and with stirring for 48 hours. After cooling, the reaction 
mixture was partitioned between ethyl acetate and saturated sodium hydrogen carbonate solution. 
The organic layer was dried (MgS04), evaporated and the residue chromatographed over silica 
gel. Elution with a gradient of 25 to 100% ethyl acetate in hexane provided the title compound as 

15 a pale yellow oil (0.130g), mass spectrum (API*) 58 1 [MH*], C30H30F2N4O4S requires 580. 

Description 114. (S)-2-Methoxycarbonylmethyi-pyrroUdiiie-l-carbo37lic add l^-bnlyl 

ester 

A solution of (S)-2-carboxymethyl-pyrrolidine-l-carboxylic acid /er/-butyl ester (2.00g) m 
20 methanol (1 .32miy acetonitrile (40ml) was treated with JV.iV^isopropyletfiylamine (1 .78ml). 
Trimethylsilyldiazomethane (2M, 8.73ml) was added dropwise and the resulting mixture was 
stirred at room temperature , under argon for 24h. The mixture was diluted with ethyl acetate, 
washed with 2M HCl, saturated aqueous sodium hydrodgen carbonate, brine then dried 
(magnesium sulfate). The solvent was removed under reduced pressure to afford the title 
25 compound (2. lOg) 

Mass Spectrum (API*): 144 (Mir-*BOC). C12H21NO4 requires 243. 

Description 115. (S>-2-Hydrazinocarbon3teiethyl-pyrrolidine-l-carboxylic acid iert-hutyl 
ester 

30 The ester of desmption 1 14 (2.10g) was treated with hydrazine hydrate (16.3ml) as described in 
description 78 to afford the title compound (1.60g). 
Mass Spectrum (API*): 144 (MH*-^BOC). C11H21N3O3 requires 243. 

Description 116. (S>2-(5-Phenyl-4Er-[l,2y4Jtriazol-^ylmethyJ^pyrrolidine-lH:arboxyI^^ 
35 tert-biityl ester 

Benzamidine Jiydiochloride (0.84g) in ethanol (20ml) was treated with 25% sodium methoxide 
solution in methanol (2.44ml) and stirred for 45min. at room temperature under argon. The hydra2dde 
of description 1 1 5 (1 3g) was added and the mixture was heated at reflux for 24h. After cooling the 
solvent was removed under reduced pressure then the residue was partitioned between 
40 dichloromethane and water. The organic phase was dried (Mg304) and the solvit removed under 
reduced pressure. The residue was column chromatogrq)hed (silica gpl; 0-^50% ethyl acetate- 
pentane) to afford the tide compound (0.26g). 
Mass Spectrum (APr): 329 (MH*). C18H24N4Q2 requires 328. 
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Description 117. 3-Phenyl-5-(S)-l-pyrrolidin-2-ylniethyl-4H-[l^,4]triazole 
The compound of description 1 16 (0.13g) was treated with trifluoroacetic acid (2.5ml) according 
to a method similar to that of description 2 to afford the title compound (0.09g). 
5 Mass Spectrum (API*): 229 (Mrf). C13H16N4 requires 228. 

Description 118. (S)-2-(2^>xa-2-phenyI-ethoxycarbonyImethyI>-pyrroiiduie-l-carboxylic acid 
benzyl ester 

The tide compound (0.700ft) was prepared from (S)-2-carboxymethyl-pyrrolidine-l-carboxylic acid 
10 benzyl ester (1 .OOg, Aoyama et al, Chem. Pharm. Bull, 3249, 29,1 1,1981) and 2- 
bromoacetophenone (0.760g) according to the method of description 36. 
Mass Spectrum (APf): 382 (MH*). C22H:23N05 requires 381. 

Description 119- (S)-2-(4-Phenyl-oxazol-2-ylmethyl)-pyrrolidine-l-carboxylic add benzyl ester 
1 5 The tide compound (0.290g) was prepared from the compound of description 118 (0.700g) according 

to the method of example 54 using xylene as solvent 

Mass Spectrum (APf): 363 (MH^. C22H22N2Q3 requires 362. 

Description 120- 4-Phenyl-2"(S)-l-pyrrolidin-2-ylmethyl-oxa2ole 
20 The title compound (0.065g) was prepared by treating the compound of description 1 19 (0.280g) 
with 10% palladium/charcoal (O.lSOg, 50% paste) according to the method of description 77. 
The product was pmified by column chromatography (silica gel, 0-->4% (10% .880 ammonia- 
methanol)-dichloromethane). 

Mass Spectrum (AP^): 229 (MET), C14H16N2O requires 228. 

25 

Description 121. (RS)-(l-{l-[5-(4-FIuoro-phenyI)-2-methyi-thiazoI-4-ylJ-methanoyI}-piperidin- 
2-yI)-acetic acid 2-(2-bromo-phenyr)-2-oxo-ethyl ester 

The title compound (3.0g) was prepared as a brown oil from the acid of description 35 (2.5g) and 
(2-bromo-phenyl)-acetyl bromide (1 .92g) according to the method of description 36. 
30 Mass Spectrum (APT): Found 559,561 (MH*). C26H24BrFN204S requfres 558,560. 

Description 122. (RS)-2-[4-(2-Fluoro-phenyI)-thiazol-2-ylmethyi]-piperidine 

The title compound (0.335g) was prepared as an oil from the compound of description 98 (0.750g) 
and 2-bromo-H2-fluoro-phenyl)-ethanone (0.63 Ig) according to the method of description 99. 
35 Mass Spectrum (APf*): Found 277. (MH*). C15H17FN2S requires 276. 

Description 123. (RS)-2-I4-(3-Fluoro-phenyl)-thiazol-2-ylmethyl)-piperidine 
The title compound (0.3 lOg) was prepared as an oil from the compound of description 98 (0.750g) 
and 2-bromo-l-(3-fluoro-phenyl)-ethanone (0.63 Ig) according to die method of description 99. 
40 Mass Spectrum (API*): Found 277. (MH*). C15H17FN2S requires 276. 
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Example 1 (RS>-l-J5-(4-Flaoro-phenyl>Z-methyl-thiazol-4-yl]-l-I2H(5^^ 
[l^,4Ioxadiazol-2-ylmethyl>piperidin-l-ylI-methanone 

2-Methyl-5-(4-fluorophenyl)-thia2ole-4-caTboxylic acid (0.07g), [0-(7-a2abenzotriazol-l-ylV 
5 1,13,3-tetramethyliironiuin hexafluorophosphate] (0. 12g) and diisopropylaethylamine (O.lVinl) in 
dimethylfonnamide (5ml) was stirred for 15 min. The amine of D2 (0.075g) was added and the 
mixture' stirred for 16h. Solvent was removed at reduced pressure, the residue dissolved in ethyl 
acetate and washed with water. The organic phase was separated dried (MgSO^ and solvent 
removed at reduced pressure. The residue was column chromatographed (silica gel, 0 - 100% 
1 0 ethyl acetate/pentane) to give the title compound (0.095g). 

Mass Spectrum (API^: Found 463 (MH*). C25H23FN4Q2S requires 462. 

Example 2 (RS)-l-I5-(4-Flnoro-phcnyl>2.methyl-2H-[l^ ^]triazol-4-yl]-l'I2-(5-phenyW 
[l^^loxadlazol-2-ylmethyl)-piperidin-l-yl]-methanone. 

15 A mixture of 5-<4-Fluoro-phenyl)-2-methyl-2//-[l,2,3]tria2X)le-4-carbonyl chloride (0.1 15g) and 
the amine D2 were combined in dichloromethane (10ml) containing triediylamine (0.2ml). The 
mixture was stirred for I6h, washed whh water, the organic phase dried (MgS04) and solvit 
removed at reduced pressure. The residue was column chromatographed (silica gel, 40 — 60% 
ethyl acetate/pentane eluant) to give the title compound (0.1 54g). 

20 Mass Spectrum (API*): Found 447 (MH*). C24H23FN6O2 requires 446. 

The compounds of the examples of Table 1 were prepared by analogous procedures to those used 
to prepare the compounds of Example 1 and Example 2 from the corresponding amine and 
carboxylic acid (Mediod 1) or from the corresponding amine and acid chloride (Method 2). 

25 

Table 1: 5-Aryl-[l^,4]oxadiazol-2-ylpiperidines 




35 
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Example 


Amine 


Meth 
od 


Ar2 


r2 


yield 

% 


Mass Spectrum 

(Electrospray 

LC/MS) 


3 


D2 


1 






56 


Found 430 (MH^. 
C24H23N5O3. 
requires 429 


4 


D2 


2 






86 


Found 398 (MH*). 
C25H23N3O2. 
reqiures 397 


5 


D2 


2 


Me 




79 


Found 446 (MH^. 
C25H24FN5O2. 
requires 445 


6 


D2 


2 


F 
Me 




64 


Found 446 (MH*). 
C25H24FN5O2. 
requires 445 


7 


D2 


2 


F 

Me 




42 


Found 446 (Mlf). 
C25H24FNSO2. 
requires 445 


8 


D2 


2 


F 




53 


Found 432 (MFT). 

C24H22FN5O2. 
requires 431 



-45- 



wo 03/002559 



PCT/EP02y07007 



9 


D4 


1 




17 

F 


56 


Found 448 (MH*). 
C24H22FN5O2. 
requires 447 


10 


D4 


1 


F 

o 

Me 




77 


Found 481 (MH*). 
C25H22F2N4O2S. 
requires 480 


11 


D6 


1 


F 

Me 


CI 


54 


Found 497. 499 
(MH*). 

C25H22CIFN4Q2S. 
requires 496, 498 


12 


D6 


1 


& 


CI 


57 


Found 464, 466 
(MKT). 

C24H22CIN5O3. 
requires 463, 465 


13 


D8 


1 


F 

Me 


a 


59 


Found 464 (MFT). 
C24H22FN5O2S. 
requires 463 


14 


DIO 


1 


F 

Me 




64 


Found 481 (MH*). 
C25H22F2N4O2S. 
requires 480 
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15 


D12 


1 


F 

Me 




71 


Found 497, 499 
(MH*). 

C25H22CIFN4O2S. 
reauires496 498 


16 


D14 


2 


F 

Me 


rV 


79 


Found 497, 499 
(MlT). 

C25H22CIFN4O2S. 
requires 496, 498 


17 


D14 


2 




(IT 


7 


Found 464, 466 

C24H22CIN5O3. 
requires 463, 465 


18 


D16 


2 


F 

Me 




62 


Found 532, 534, 
466 (MET). 
C25H21CI2FN4O2S. 
requires do i, !>j3 


19 


D19 


1 


F 

Me 




63 


Found 481 (MH*). 

C2*H22F2N402S. 

requires 480 


20 


D21 


1 


F 

Me 


9^ 


6 


Found 503 (MET). 
C27H23FN4O3S. 
requires 502 
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21 


D19 


1 


F 


1 


52 


Found 464 (MH*). 














C25H23F2N5O2. 












requires 463 








Me 








22 


D19 


1 


F 




44 


Found 465 (MlT). 














C24H22F2Nfi02. 












requires 464 








Me 








23 


D19 


1 




F 


50 


Found 4lo (MHj.. 
C25H22FN3O2. 
requires 415 


24 


D23 


1 


F 




69 


Found 499 (Mlf). 














C25H21F3N4O2S. 












requires 498 






















Me 








25 


D2 


1 


F 

0 

Me 




54 


Found 446 (MH*). 

C25H24FN5O2. 

requires 445 


26 


D25 


1 


F 




56 


Found 499 (MKT). 








V 






C25H21F3N4O2S. 












requires 498 






















Me 
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Found 468 (MH*). 
C24H20F3N5O2. 
requires 467 



Found 482 (MH*). 
C25H22FSN5O2. 
requires 481 



Found 499 (MlT). 
C2SH21F3N4O2S. 
requires 498 



Found 485 (MEI*). 

C24H19F3N4O2S. 
requires 484 



Found 468 (MlT). 

C24H20F3N5O2. 
requires 467 



Found 482 (MH^. 
C25H22F3N5O2. 
requires 481 
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33 


D29 


2 


F 

Q 

Me 


"XX 


44 


Fovind 478 (MH*). 
C25H24FN5O2S. 
requires 477 


34 


D29 


2 


F 

o 




23 


Found 447 (MHT). 
C24H23FN6O2. 
requires 446 


35 


D29 


2 


F 
Me 




29 


Found 461 (MH*). 

C25H25FN6O2. 
requires 460 


36 


D4 


2 


F 


F 


77 


Found 467 (MH*)- 
C24H20F2N4O2S. 
requires 466 


37 


D31 


2 


F 

Me 




40 


Found 453 (mt). 
C23H21FN4O3S. 
requires 452 


38 


D31 


2 


F 


^^3^ 


45 


Found 422 (MH^. 
C22H20FN5O3. 
requires 421 
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39 


D31 


2 


F 

Me 




50 


Found 436 (MH*). 

C23H22FN5O3. 
requires 435 


40 


D31 


2 


F 

N-N 

Me 




53 


Found 437 (MH*). 
C22H21FN6O3. 
requires 436 


41 


D4 


2 


F 


(T 
T 


77 


Found 467 (MH*). 
C24H20F2N4O2S. 
requires 466 


42 


D4 


1 


S 
Me 


T 

F 


69 


Found 481 (MET). 
C25H22F2N4O2S. 
requires 480 


43 


D4 


2 


^..^J^^^F 

S 
Me 


T 


85 


Found 481 (MH^. 
requires 480 


44 


D2 


2 


F 




76 


Found 449 (MlT). 
C24H21FN4O2S, 
requires 448 
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45 


D2 


1 


Me 




69 


Found 463 (Mif). 
C25H23FN4O2S. 
requires 462 


46 


D2 


2 


y=^N 

Me 




80 


Found 463 (MH*). 
C25H23FN4O2S. 
lequires 462 


47 


D29 


1 


Me 




27 


Found 478 (MH^. 

C:25H24FN502S. 

requires 477 


48 


D29 


2 


Me 




80 


Found 478 (MH*). 
C25H24FN5O2S. 
requires 477 


49 


D23 


1 


F 




69 


Found 468 (MH*), 
C24H20F3N5O2. 
requires 467 


50 


D23 


1 


F 
Me 




72 


Found 482 (MH*)- 
C25H22F3N5Q2. 
requires 481 
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1 ftl 
Xol 


TY>1 


1 
1 


F 

^ // 
Me 


F 


fid 


C24H2,F3N602. 

requires 482 


125 


D4 


1 








Found 448 
requires 447 


126 


D4 


1 








Found 448 

C25H22FN3Q2S. 
requires 447 


127 


D4 


1 




U 




Found 432 

C24H22FN5O2. 
requires 431 


128 


D4 


1 


^^^^ 


'XT 




Found 467 
(MH^). 
C28H23FN4O2. 
requires 466 


129 


D4 


1 








Found 472 
(mt), 

requires 471 


130 


D4 


1 


o 

& 






Found 431 
(MH^. 
C^sH^^FNdO. 
requires 430 


131 


D4 


1 




'XT 




Found 456 
(MH*). 

C27H22FN3 O3 . 
requires 455 


132 


D4 


1 


XX 


'XT 




Found 410 
(MET"). 
C23H24FN3O3. 
requires 409 



-53- 



wo 03/002559 



PCT/EP02/07007 



133 


D4 


1 








Found 424 

(wat). 

requires 423 


134 


D4 


1 


CI 






Found 465 
(MH*). 

TJ 01 TTTvT 

C22H2o^l2r v-'a 
. requires 464 


135 


D4 


1 


OMe 






Found 446 
(MH*). 

TT TTXT 
C26H24FN3O3. 

requires 445 


136 


D4 


1 








Found 463 

C26H27FN4O3. 
requires 462 


137 


D4 


1 








Found 
449(MH^. 

C25H25FN4O3. 
requires 448 


138 


D4 


1 


OMe 
NO2 


'xy 




Found 
517(MHr). 
C28H25FN4O5. 
requires 516 


139 


D4 


1 


^^^^^^^^ 
NO2 


'xy 




Found 501 

C28H25FN4O4. 
requires 500 


140 


D4 


1 


^^^^ 


'XT 




Found 487 
(MH^. 
C27H23FN4O4. 
requires 486 
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141 


D4 


1 








Found 406 
(MKT). 
C23H20FN3O3. 
requires 405 


142 


D4 


1 


OMe 
Br 






Found 502, 504 

C24H25BrFN303. 
requires 501, 
503 


143 


D2 


1 


F 


(X 


85% 


Found 460 
(MH*). 
C26H26FN5O2. 
requires 459 



Example 51 l-[5-(4-Fluoro-pheiiyl)-2-mcthyl-thiazoI-4-yl]-l--[(S>2-(5-phenyl- 
[l,3,4]oxadiazol-2-ylmethyI>-pyrrolidiii-l-yI]-inetlianone 
5 The title compound (0.0 Ig) was prepared from the amine of description 33 (0.069g) and 2- 

methyl-5-(4-fluorophenyl)-thiazole-4-carbo3iylic acid (0.07g) according to the method of example 
1. 

Mass Spectrum (API*): . 

1 0 The compounds of the examples of Table 2 were prepared by analogous procedures to those used 
to prepare the compounds of example 51 



Table 2: Pyrrolidine Aryl oxadiazoles 




15 



Example Amine Ar^ 



I yield I Mass Spectniii 
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% 


(Electrospray 
LCyMS) 


52 


D33 


Me 




46 


Found 449 (MH*). 
C24H21FN4O2S 
requires 448 


53 


D33 


Me 




24 


Found 449 (MH*). 
C24H21FN4Q2S 
requires 448 



Example 54 (RS>l-[5-(4-FIuoro-phenyl)-2-methyMhiazol-4-yI]-l-{2-[4-(4-flnoro-^^^ 
oxazo]-2-ylmethyl]-piperidin-l-yl}-methanone 
5 Boron trifluoride diethyl etherate (4 drops) was added to a mixture of the ester of description 36 
(0.264g) and acetamide (0.156g) in diethyl etiier (2ml). Xylene (1ml) was added and the mixture 
heated to 140**C for 22h. The reaction mixture was cooled to room temperature, diluted with 
ethyl acetate and washed with water and brine. The organic phase was dried (MgS04) and 
solvent removed at reduced pressure, the residue was column chromatographed (silica gel, 0 -> 
10 60% ethyl acetate/pentane eluant) to gjve the title compomd (0.145g) 
Mass Spectrum (API*): Found 480 (MlT). C26H23F2N3O2S requires 479 



15 



The compounds of Ihe examples of Table 3 were prepared by analogous procedures to fliose used 
to prepare the coihpoimd of example 54 

Table 3: Piperidine 2-(4-aiyloxazoIes) 




i -E»ampie I Ester I Ar^ | | yield | Mass Spectruto 
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% 


(Electrospray 

LC/MS) 


55 


D37 


F 

Me 


OMe 

a 


67 


Found 492 (MH*). 

C27H26FN3C)3S 

requires 491 


56 


D38 


F 

Me 




15 


Found 480 (MH*). 
C26H23F2N3O2S 
requires 479 


57 


D39 


F 

Me 




46 


Fo\md480 (MH*>. 

C26H23F2N3O2S 
requires 479 


60 


D46 


Me 




43 


Found 445 (MH*). 
C26H25FN4O2 
requires 444 


61 


D47 


F 

V 

Me 




16 


Found 446 (MH^. 
C25H24FN5O2 
requires 445 


62 


D48 






22 


Found 397 (MH*). 
C26H24N2O2 
requires 396 
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63 


P49 


4 




39 


Found 455, 457 
(MH ), 
C23H25BrN203 

requires 454, 456 


70 


D50 


Me 


(J 


85 


Found 462 (MH*). 
C26H24FN3O2S 
requires 461 


99 


D69 


F 

Me 




46 


Found 463 

C26H24F2N4O2 
requires 462 


100 


D70 


F 




30 


Found 416 

(MKO. 
C25H22F2N4O2 
requires 415 


101 


D71 






30 


Found 416 
(MH^. 
C25H22FN3Q2 
requires 415 



Example 58 (RS)-l-(5<4-Fluoro-phenyI>-2-methyJk-tMa2oI-4-yIJ-l-(2-(S-m 
oxazol-2-ylmetliy]^piperidin-l-yl]-methanone 

The title compound (0.28g) was prq)ared from the ester of description 40 (0.30g) according to the 
5 method of example 54. 

Mass Spectrum (API*): Found 476 (MH*). C27H26FN3O2S requues 475 

Example 59 (RS>2-(5-(4-Fluorophenyl>.furan-2-ylmethyl)-H(5-(4-fluorophenyl>2-methyl- 
thiazDl-4*y])carbonyl-pijperidine 
10 5-(4-Fluorophenyl)-2-methyl-thiazole-4-carbonyl chloride (1 15 mg, 0.425 mmol) in 

dichloromethane (1 ml) was added to a solution of (RS)-2-(5-(4-fluorophenyl)-furan-2-yhnethyl)- 
piperidine (100 mg, 0.386 mmol) and triethylamine (0.16 ml, 1.16 mmol) in dichloromethane (4 
ml) and the mixture shaken at ambient temperature for 30 min. The reaction mixture was then 
washed with saturated aqueous sodium hydrogen carbonate (8 ml) and the org^ic layer applied 
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directly onto a pre-packed silica gel column and chromatographed eluting with an ethyl acetate * 
hexane gradient to give the title compound as a yellow solid (78,0 mg, 42 %). 
Mass spectrum (API"^): 479 (MH^: C27H24F2N2O2S requires 478. 

5 Example 64 (TRS)-145K4-Fluoro-phenyl)-2^niethyl-thia2oM-yll-l-I2K5^^ 
2-yhnethyl)-piperidin-l-yl]-methanone 

The compound of description 50 (0.30g), ammonium acetate (0.38g) and n-butanol (5ml) were 
combined and boiled for Ih. Solvent was removed at reduced pressure and the residue colunm 
chromatographed (silica gel, ethyl acetate then 3% methanol/ethyl acetate) to give the title 
10 compound (0. 1 3g). 

Mass Spectrum (APr): Found 461 (MH*). C26H25FN4OS requires 460. 

Example 65 (RS)-l-[5-(4-Fluoro-phenyl)-2-methyl-thiazoM-yl]-l-{2-[3-(4-fluoro-pheny^)- 

[i;2,4]oxadiazol-5-ylmethyll-piperidm-l-yl}-methanone 
15 The acid of description 35 (0.14g) was dissolved in dlchloromethane (10ml) containing 

dimethylformamide (1 drop). Oxalyl chloride (0.04g) was added and the mixture stirred for 3h. 

Solvent was removed at reduced pressure, the residue redissolved in dlchloromethane (10ml) and 

added to a solution of 4-fluorobenzamidoxime (0.06g) in pyridine (0.3ml). The mixture was 

stirred at room temperature for 10 min and boiled for 5h. Solvent was removed at reduced 
20 pressure and the residue column chromatographed (silica gel, 20% ether in pentane -> 

dlchloromethane eluant) to give the title compound (0.03g). 

Mass Spectrum (API^: Found 481 (MH*). C25H22F2N4O2S requires 480. 

Example 66 (RS)-l-[5-(4-FIuoro-phenyl)-2-methyl"thiaa5ol-4-yl]-l-[3-(5-pheuyl- 
25 {l^,4]oxadiazol-2-ylmetiiyl>-jnorpholin-4-yl]-methanone 

The title compound (0.29g) was prepared from the compound of description 52 and 5- 
phenyltetrazole (0.1 Og) according to the method of description 1. 
Mass Spectrum (APf): Found 465 QAht), C24H21FN4O3S requires 464. 

30 Example 67 (RS)-l-I5-(4-Fluoro-phenyl)-2-methyUhia2ol-4-yl]-l-[3-(4-phenyI-oxazoI-2^ 
ylmeth}i)-morpho]in-4-yl]-niethanone 

The title compound (0.13 Ig) was prepared from the compound of description 53 (0.2g) according 
to the method of example 54. 

Mass Spectrum (APf^: Found 464 (MH*). C25H22FN3O3S requires 463, 

35 

Example 68 (RS)-l-I5-(4-.Fluoro-phenyl>2-methyl-thiazol-4-yl]-l-I3-(4-phenyl-lH-imida2o^ 
2-ylmethyl)-morphoUn-4-yl]-methanone 

The title compound (0.09g) was prepared fix)m the compound of description 53 (0.20g) according 
to the method of example 64. 
40 Mass Spectrum (API*): Found 463 (MH^). C25H23FN4O2S requires 462. 

Example 69 l-[5-(4-FIuoro-phenyI)-2-.methyl-thiazol-4-yIl-l-{2-(5-(4-fluoro-phenyl)-oxazol- 
2-ylmethyl]-piperidin-l-yl}-methanone 



-59- 



wo 03/002559 



PCT/EP02/07007 



The tide compound (0.1 Ig) was prepared from the amme of description 55 (0.08g) and 2-niethyl- 
5-(4-fluorophenyl)-thiazole-4-carboxylic acid (0.07g) according to the method of description 20. 
Mass Spectrum (API*): Found 480 (MH*). C26H23F2N3O2S requires.479. 

The compounds of the examples of Table 4 were prepared by analogous procedures to those used to 
prepare the compoimd of example 69. 

Table 4: Piperidine 2-(5-aryloxazoles) 




Example 


Amine 




r2 


yield 
% 


Mass Spectrum 

(Electrospray 

LC/MS) 


71 


D55 






62 


Foimd415 
(MH*). 
C26H23FN2O2 
requires 414 


72 


D55 


OMe 




58 


Found 425 
(MET). 
C24H25FN2O4 
requires 424 


73 


D55 


-pr 

Me 




60 


Found 463 

e26H24F2N402 

requhres 462 


74 


D55 


F 

Me 




58 


Found 462 
(MKT). 
C25H23F2N5O2 
requires 461 
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75 


D55 


F 

Me 




63 


Found 463 
(MET). 
C26H24F2N4O2 
reqiiires 462 


11 


D57 


F 

Me 




56 


Found 462 
(MlT). 

C26H24FN3O2S 

requires 461 


78 


D57 


Me 




44 


Found 429 
(MH*). 
C25H24N4O3 
requires 428 


79 


D57 






42 


Found 473 
(MET). 
C22H21IN2O2 
requires 472 



Example 76 (RS)-l-{2-[5-(4-Fluoro-phenyI)-oxazoI-2-ylmefhyIl-piperidin 
f1uoro-phenyl)-thiazoI-4-yl]-methanone 

The title compound was prepared from the compound of description 55 (0.07g) and 5-(4- 
5 fluorophenyl>thiazole-4-carboxylic acid chloride (0.06g) according to the method of example 2. 
Found 466 (MH^. C25H21F2N3O2S requires 465. 

Example 80 l-{(S)-2-[5-(4-Fluoro-phenyl)-lH-imidazol-2-ylmethyl]-pyrrolidin-l-yl}- 
l-(5-(4-fluoro-plienyl)-2-methyI-thiazol-4-yl]-methanone 

10 The title compound (0.09g) was prepared from the amine of description 60 (0.092g) 

(0.08g) and 2-methyl-5-(4-fluorophenyl)-thiazole-4-carboxylic acid (0.07g) according to 
the method of description 20. 

Mass Spectrum (API*): Found 465 CMH*^. C25H22F2N4OS requires 464. 

15 The compounds of the examples of Table 5 were prepared by analogous procedures to those 
used to prepare the compound of example 80. 

Table 5: Piperidine and pyrrolidine 2-(4-aryl]midazoles) 
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(S)* against the Example number indicates that the Example was prepared as Ihe (S) 
enantiomer. 



10 



Example 


Amine 


n 






yield 

% 


Mass 
Spectrum 
(Electrospray 
LC/MS>API^ 




81 

(S)* 


60 


bond 


F 

Me 




72 


Found 448 

C25H23F2N5O 

S requires 447 




82 
(S)* 


60 


bond 


N 

H 




75 


Found 434 

C24H21F2N5O 
S requires 433 




83 


63 


1 


F 

Q 

Me 




42 


Found 479 
(MH*). 
C26H24F2N4O 
S requires 478 
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84 


63 


1 


k 

Me 




59 


Found 462 
(MH^). 
C26H25F2N5O 
requires 461 


85 


63 


1 


F 

O 




45 


Found 448 

C25H23F2N5O 
requires 447 


86 


63 


1 


OMe 




72 


Found 395 
(MH*). 
C22H23FN4O2 
requires 394 


87 


63 


1 






28 


Found 415 
(MH^. 
C25H23FN4O 
requires 414 


88 


63 


1 


M 




24 


Found 416 

C24H22FN5O 
requires 415 


89 


63 


1 


F 

V 






Found 519 

C29H32F2N6O 
requires 518 


90 


63 


1 


F 






Found 495 

(MH*), 
C26H24F2N4O2 
S requires 494 
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91 


63 


1 


F 

Me 






Found 463 
(MHT). 
C25H24F2N6O 
requires 462 


92 


63 


1 


Me 

& 






Found 446 

C25H24FN5O2 
require 445 


104 


74 


1 


F 

s 7^ 




18 


Found 477 

C26H25FN402 

S requires 476 


108 


84 


1 


F 

V 

Me 


OMe 


53 


Found 491 

C27H27FN4O2 
S requires 
490. 

Isolated as the 
HCl salt 


109 


84 


1 


F 

Me 


a' 

OMe 


35 


Found 474 

C27H28FN5O2 
requires 
473Isolated as 
the HCl salt 


110 


87 


.1 


F 

Me 


a' 

CI 


60 


Found 
496(MH^. 

C26H24^^CIFN 

4OS reSquires 
495 Isolated 
as the HCl 
salt 



-64- 



wo 03/002559 



PCT/EP02/07007 



111 


87 


1 


F 

Me 


CI 


55 


Found 480 
(MET). 

C26H25^'C1FN 

5O requires 
479 Isolated 
as the HCl 
salt 


112 


90 


1 


F 

Me 


CN 


25 


Found 486 

C27H24FN5OS 

Isolated as the 
HCl salt 


113 


90 


1 


F 

Me 


CN 


25 


Found 469 
(MH^. 
C27H25FN6O 
requires 468 
Isolated as the 
HCl salt 


114 


74 


1 


Me 






Mass 
Spectrum 
Found 461 

\J.WM^^ J. 
C26H25FN4OS 

requires 460. 


115 


74 


1 


Me 






Mass 
Spectrum 
Found 461 
(Mtf). 
C26H25FN4OS 
requires 460. 


116 


74 


1 


Me 






Mass 
Spectrum 
Found 433 
(MH^. 
C26H26N4OS 
requires 432. 
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117 


74 


1 


• NMeu 
Me 






Mass 
Spectrum 
Found 544 

C31H37N5O2S 
requires 543. 


118 


74 


1 


Me 






Mass 
Spectrum 
Found 558 
(MH^. 

requires 557. 


119 


74 


1 


^/^NMeg 
Me 






Mass 
Spectrum 
Found 530 
(MHT). 
CaoHasNsOaS 
requires 529. 


159 


106 


1 


F 

Me 


F 


34% 


Mass 

Spectrum 

Found 497 

(ME^*). 

C26H23F3N4O 

S requires 

496. 


160 


107 


1 


F 

Me 


F 


34% 


Mass 

Spectrum 

Found 479 

(MH*). 

C26H24F2N4O 

S requires 

478. 



Example 93 0EtS>l-l5-(4-Fluoro-pheByI)-2-mcthyl-thiazol-4-ylH^ 
lH-imidazol-2-ylmethyl]-piperidiii^l-yl}-metiianone 
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The title compound (0.1 7g) was prepared from the compound of description 37 (0.50g)according 

to the method of description 59. 

Found 491 (MET). C27H27FN4O2S requires 490. 

5 Example 94 (ElS)-l-[5-(4-FIuoro-phenyI)-2-methyl-thiazol-4-yll-l-{2-[5-(2-fl^ 
imidazol-l-yimethyll-piperidin-l-yll-methaiiDne 

The title compound (0.035g) was prepared from the compound of description 39 (0.21g)according 

to the metiiod of description S9. 

Found 479 (MH*). C26H24F2N4OS requires 478. 

10 

Example 95 (RS)-l-[5-(4-Flttoro-phenyI)-2-methyMhiazoI-4-yI]-l-{2-IS-(^ 
lH-imidazoI-2-ylmethyl]-piperidin-l-yI}-methanone 

The title compound (0.1 8g) was prepared from the compound of description 64 (O.SOg) according 
to the method of description 59. 
15 Found 539, 541 (Mif) C26H24BrFN40S requires 538, 540 

Example 96 (RS)-2-[2-(l-{l-[5-(4-Fluoro-phenyl)-2-methyl-thia2ol-4-yl]-methanoyl}- 
piperldin-2-ylmethyI)-3H-imidazol-4-yl]-benzottitrile 

The compoxmd of example 95 (O.llg) and copper(I) cyanide (0.03g) were combmed in N- 
20 methylpyrrolidinone (5ml) and the mixture boiled for 6h. After cooling to room temperature the 
reaction mixture was stood overnight, diluted with ethyl acetate, passed through silica gel eluting 
with ethyl acetate/water. The organic phase was separated washed with water dried (MgS04) and 
solvent removed at reduced pressure. The residue was colunui chromatographed (silica gel, 20 -> 
100% ethyl acetate/pentane), the appropriate fractions combined and solvent removed at reduced 
25 pressure to give the title compound (0.03g) as a giun 
Found 485 (Mit) C27H24FN5OS requkes 486. 

Example 97 (RS)-l-{2-[4-Bromo-5-(4-£Iuoro-phenyl)-lH-imida2ol-2-ylmethyll-piperidiii-l- 
yl}-l-[5-(4-fluoro-phenyl)-2-methyl-thiazol-4-yl]-methanone 

30 The title compound (0.17g) was prepared by treating the compound of description 68 (0.27g), 5- 
(4-fluoro-phenyl)'2-methyl-thiazole-4-carboxylic acid (0.19g), l-hydroxybenzotria2»le (0.05g) 
and diisopropylethylamine ((0.35ml) in dimethylfonnamide (5ml) with EDC.HC1. The mixture 
was stirred for 20h, diluted with diethyl ether and washed with sodium carbonate and water (x3), 
dried (MgS04) and solvent removed at reduced pressure. The residue was column 

35 chromatographed (silica gel, 0 ->2% methanol/dichloromethane), the appropriate fractions 

combined and solvent removed at reduced pressure to give the title compound (0.1 7g) as a gum 
Found 557, 559 (MKT) C26H23BrF2N40S requires 556, 558. 

Example 98 (RS)-5-(4-Fluoro-phenyl)-2"(l-{l-I5-(4-.fluoro-phenyl)-2-methyl-thia2ol-4-yl]- 
40 mcthanoyl}-piperidin-2-ylmethyl)-3JT-imidazole-4-carl>onitri^ The title compound (0.038g) 
was prepared from the compound of example 97 (0.22g) according to the method of example 96. 
Found 504 (MFt) C27H23F2N5OS requires 503. 
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Example 102 (RS)-l-(2-Ethoigr-phenyl>-l-[2-(4-phenylH>xa2ol-2-ylmet^^ 
methanone 

The title compound (0.065g) was prepared from the compound of description 77 (0.060g) and 2- 
ethoxybenzoic acid (0.042g) according to the method of example 1 
5 Found 391 CMH^ C24H26N2O3 requires 390. 

Example 103 (RSH-[5-(4-Fluoro-phenyO-2-hydrDjymethyl-thia2ol-4-yI]-l-[2^ 
oxazol-2-ylmethyI)-plperidin-l-yl]-methanone 

The title compound (0.055g) was prepared from the compound of description 77 (0.1 5g) and 5- 
1 0 (4-fluoro-phenyl>2-hydro3Qmethyl-thiazole-4-carbo3Qrlic acid (0.042g) according to the method 
of example 97 

Found 478 (MH*) C26H24FN3O3S requires 477. 

Example 105 (RS)-l-[5-(4-Fluoi^phenyl)-2-methyl-thiazol-4-yl]-l-{2-I5-(4-lluoi^ 

1 5 4fl^Il A41triazol-3-ylmethyl]-piperidiii-l-yl}-methanone 

A solution of the compound of description 78 (020g) and 4-fluorbbenzamidine (0.1 Ig) in ethanol 
(5ml) was treated \sdth a 25% sodiimi methoxide in methanol solution (0.24ml) and the noixture 
refluxed for 60h. Solvent was removed at reduced pressure, the residue partitioned between 
dichloromethane/water, the organic phase separaeted, dried (MgS04) and solvent removed at 

20 reduced pressing to give the title compound (0.04g) 
Found 480 (MEI*) C25H23F2N5OS requires 479. 

Example 106 (RSy l-{2-[5-(4-Fluoi^phenyl>4ir-[l^,4Itriazol-3-ylmethyl]-piperidin-l-y^^^ 
l-isoquinolin'3-yl-methanone 
25 The title compoimd (0.006g) was prepared from the compound of description 81 (0.08g)and 
isoquinoline-3-carboxylic acid (0.06g) according to tiie method of description 20. 
Found 416 (MEI*) C24H22FN5O requires 415. 

Example 107 (RS)-l-{2-(3-(3-Dimethylamino-propoxy)-phenyl]-thiophen-3-yI}-l-{2-[4-(4- 
30 flnoi^phenyI)-liJ4midazol-2-ylmethyl]-piperidin-l-yl}-methanone 

The title compound (0.006g) was prepared from the compound of description 63 (0.07 Ig) and 2- 
[3-(3 -Dimethylamino-propoxy)-phenyl]-thiophene-3-carbonyl chloride 
Found 547 (MH*) C31H35FN4O2S requfres 546. 

35 Example 120 (RS>l-I5K4.Fluoro-pheny0-2-methyl-thiazol-4-yl]-l-{2-l5-(4-fluororphenyl)- 
tetrazol-2-ylmethyI]-piperidin-l-yl}-methattone 

TTie title compound (0. 14g) was prepared from the compound of description 92 (Q.09g) and 5-(4- 
fluoro-phenyl>2-methyl-thiazole-4-carboxylic acid (0.08g) according to the method of 
Description 20. 
40 Found 481(MH*) C24H22F2N6OS requires 480. 

Example 121 (RS)-l-{2T[5-(4-Fluon>-phenyl).tetrazol-2«ylmethyl]-piperidin-l-yl}"l-[5-(4- 
fluoro-pheny])-'thiazoM-yl]-methanone 
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The title compound (0.13g) was prepared from the compound of description 92 (0.09g) and 5-(4- 
fluoro-phenyl>-thiazole-4-carboxylic acid (0.074g) according to the method of Description 20. 
Found 467(lVffiO C23H20F2N6OS requires 466. 

5 Example 122 (RS)-l-[4-(4-Fluoro-pbenyl)-lH-pyrazol-3-yl]-l-{2-I5-(4-flttoro^ 
tetrazoI-2-y]methyl]-piperidin-l-y]}-methanDne 

The title compound (O.lOg) was prepared from the compound of description 92 (0.09g) and 4-<4- 
Fluoro-phenyl)-lH-pyra2ole-3-carboxylic acid (0.070g) according to the method of Description 
20. 

10 Found 450 (Mit) C23H2iF2N70 requires 449. 

Example 123 (RS>l-[4-(4-FIuoro-phenyO-l-metbyl-m-pyimol-3--ylH-{2-I5-(4-fluoro- 
phenyl>-tetrazol-2-ylmethyl]-piperidin-l-yl}-methanone 

The titie compound (0.13g) was prepared from the compound of description 92 (0.09g) and 4-(4- 
15 Fluoro-phenyl)-l-methyl-l/f-pyrazole-3-carboxylic acid (0.070g) according to' the method of 
Description 20. 

Found 464(MH*) C24H23F2N7O requires 463. 

Example 124 (RS)-l-[4-(4-Fluoro-phenyl)-2-methyl-2H^pyrazoK3-ylJ-l-{2-[5-(4-fluoro- 
20 phenyl)-tetrazol-2-ylmethyl]-piperidin-l-yl}-methanone 

The titie compound (0.03g) was prepared from the compound of description 92 (0.09g) and 4-(4- 
fluoro-phenyl)-2-methyI-2ff^azole-3-carboxylic acid (0.070g) according to the method of 
Description 20. 

Found 464 (MH*) C24H23F2N7O requires 463. 

25 

Example 144 (RS)-l-l5-(4-Fluoro-phenyI)-2-methyl-thiazol-4-yll-l-[2-(4-phenyMmida2oH- 
ylmethyl)-piperidin-l-yl]-methaiione 

The title compound (0.065g) was prepared from the compound of description 94 (0.07g) and 5-(4- 
fIuoro-phenyl>-2-methyl-thiazole-4-carboxylic acid (0.069g) according to the method of 
30 Description 20. 

Found 461 (MH*) C26H25FN4OS requires 460. 

Example 145 (RS>l-[5-(4-Fluoro-pfaenyl)-^thiazoI-4-yIl-l-[2-(4-pfaenyl-imidazol-l-. 
ylmethyl)-piperidin-l-yl]-methanone 

35 The title compound (O.lOg) was prepared from the compound of description 94 (0.07g) and 5-(4- 
Fluoro-phenyI>-thia2ole-4-carboxylic acid (0.065g) according to the method of Description 20. 
Found 447(MH*) C25H23FN4OS requires 446. 

Example 146 (RS>l-[4-(4-Fluoro-phenyl)-l-methyl-lH-pyrazol-3-yl]-l-I2-(4.pheiiyl« 
40 imidazol-l-ylmethyl)-piperidm-l-yl]-methanone 

The titie compound (0.135g) was prepared from the compound of description 94 (0.07g) and 4-(4- 
fluoro-phenyl)-l -methyl- l/f-pyrazole-3-carboxylic acid (0.064g) according to the method of 
Description 20. 
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Found 444 (MH*) C26H26FN5O requires 443. 

Example 147 (Rj^l-[5K4-Fluoiv-phenyI)-2-methyMhiazol-4-yl]-^ 
pyrazoH-ylmethyl]-piperidin-l-yl}-raethanone 
5 The title compound (0. 1 Og) was prepared from the compound of description 96 (0.086g) and 5-(4- 
fluoro-phenyl)-2-methyl-thiazole-4-carboxylic acid (0.075g) according to the method of 
Description 20. 

Found 479 (MH*) C26H24F2N4OS requires 478. 

10 Example 148 (RS>-H5-Bromo-2-methoxy-phenylH-{2-(3-(4-fluonHphenyO-pyrazo^ 
yImethyll-piperidin-l-yl}-methanone 

The title compound (0.125g) was prepared from tiie compound of description 96 (0.086g) and 5- 
bromo-2-me1hoxybenzoic acid (0.08g) according to the method of Description 20. 

15 Example 149 (I^-l-[5K4-Flttoi^phenyI)-2-methyl-2H-Il,231triazol-4-yl]-l-{2-[3-^^ 
phenyl)-pyrazol-l-yImetfayl]-piperidin-l-y]}-methanone 

The title confound (0.09g) was prepared from tiie compound of description 96 (0.086g) and 5-(4- 
fluoro-phenyl>2-methyl-2jy-[1^3]triazole-4-carboxylic acid (0.078g) according to the method 
of Description 20. 
20 Found (MOET) 463 C25H24F2N6O requires 462. 

Example 150 (RS>l-I5K4-Fluori)-phenyI)-2-methyl-^xa2ol-4-yll-l-{2-[3-<4-flttoro-phenyl^ 
pyrazol-l-yImetfayl]-piperidin-l-yl}-methanone 

The title compound (0.1 Ig) was prepared from the compoimd of description 96 (0.086g) and 5-(4- 
25 fluoro-phenyl)-2-methyI-oxazole-4-carboxylic acid (0.078g) according to the method of 
Description 20. 

Found 463 (MH*) C26H24F2N4O2 requires 462. 

Example 151 l-{2-[3K4-Fl«oro-phenyI)-pyrazoI-l-ylmethyl]-piperidin-l-yl}-l-[2-(3-methyl- 
30 (i;i,4]oxadiazol-5-y])-phenyl]-methanone 

The title compoimd (O.OSg) was prepared from the compound of description 96 (0.086g) and 2-(3- 
Methyl-[l ,2,4]oxadiazol-5-yl)-benzoic acid (0.070g) according to the method of Description 20. 
Found 446 (MH*) C25H24FN5Q2 requires 445. 

35 Example 152 (RS)-l-I5-(4-Fluoro-phenyl)-2-methyl-tWa2ol-4-yl]-l-[2K4-phenyl-thia^^ 
ylmethyl)-piperidin-l-yll-methanone 

The titie compoimd (0.133g) was prepared from the compound of description 99 (0.184g) 
according to the method of description 20. 
Found 478 (MH^ C26H24FN3OS2 requires 477. 

40 

Example 153 (R)-l-[5-(4-Fluoro-phenyl)-2-methyl.thia2oI-4-yl]-l-[3-(4-phenyI-oxazol-2- 
ylmethyl)-morpholin-4-yI]-methanone and (SHR>-l-[S<4-Flnoro-phenyI)-2-methyl-thiazol- 
4-yI]-l-[3-(4-phenyl-oxazol-2-ylmethyl)'morpholin-4-yl]-methanone 
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The title compounds were isolated by chiral HPLC on a Chiralcel OD; 250 mm x 19 mm i.d.; 
10 micron particle size column, with a mobile phase of n-Hexane, Ethanol ( 80:20 v/v ) with a 
flow rate of 1 7ml/min-l , a runtime of 20iiiin with detection by UV absorbance at 21 5nM. The 
racemic compound of example 67 was injected in ethanol (2ml) at 4mg/mL The two enantiomers 
5 were isolated as the jester and slower running components with ee's of 99.4% and 96.6%. 
Faster running component Mass Spectrum (APt): Found 464 (MlT). C25H22FN3O3S requires 
463. 

Slower running component Mass Spectrum (APf): Found 464 (MH*). C25Hb2FN3Q3S requires 
463. 

10 

Example 154 (RS)-l-{2-[5-(2^-Dimethyl-2H-pyrazoM-yl)-(l,3,4Joxadiazol-2-ylm^^^ 
piperidin-l-yl}-l-[5-(4-fluoro-phenyl)-2-methyl-thiazol-4-yI]-methanone 
The compound of description 101 (0.35g) and polyphosphoric acid (0.70g) were combined and 
warmed at 140°C for 4h. The reaction was cooled to room temperature, potassium carbonate and 
1 5 iced water added, the basic solution was extracted with dichloromethane (x2), the combined 
organic phase washed with water, dried and solvent removed at reduced pressure. The residue 
was column chromatographed (silica gel; 20% ethyl acetate in pentane eluant) to give the title 
compound (0,073g) 

Mass Spectrum (APf): Found 481 (MET). C24H25FN6O2S requkes 480. 

20 

Example 155 (RS>l-[2K4^DiphcnyMH-inudazol-2-ylmethyl>piperidin-l-yl^^^^ 
fluoro-pbenyl)-2-methyl-thiazol-4-yl]-methanone 

The title compound (0.34g) was prepared from the compound of description 102 (0.53g) 
according to the method of example 64. 
25 Mass Spectrum (APf): Found 537 (Mif). C32H29FN4OS requires 536. 

Example 156 (RS>l-{2-[4-(4-Fluoro-phenyI)-l-methyl-lH4midazol-2-ylmethyll-piperidin^ 
yl}"l-[5-(4-fluoro-phenyl)-2-methyMhiazol-4-yl]-methanone 

The compound of example 83 (0,25g) was added to sodium hydride (60% in oil, 0.042g) in 
30 dimethylformaide (5ml) and stiired until gas evolution had ceased. lodomethane 0.163g) was 
added, stirring continued for 16h, diluted carefully with water and extracted with ethyl acetate 
(x4). The combined organic phase was washed with water and brine, dried (MgS04) and solvent 
removed at reduced pressure. The residue was colunim chromatographed (silica gel, 50% ethyl 
acetaterpentane eluant) to give after combining appropriate fractions the title compound (0.06g). 
35 Mass Spectrum (APf): Found 493 (Mif). C27H26F2N4OS requires 492. 

Example 157 (RS)-l-[2-(5-Ben20furan-2-yI-Il^,41oxadiazoI-2-ylmethyI)-piperidin-l-^^ 
(3-fluoro-phenyI)-2-methyl-thiazol-4-yl]-methaiione 

The title compound (0.038g)was prepared from the compound of description 104 and 5-(3- 
40 Fluoro-phenyl)-2-methyl-thiazole-4-carboxylic acid (0.068g) according to the method of 
description 20. 

Mass Spectrum (APf): Found 503 (Mif ). C27H23FN4O3S requires 502. 
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Example 158 (RS>l-[5-(4-Fluon>-pheny0-2-methyMluazol-4-yI]-l-I2-(4^^ 
2-ylmethyI)-piperidin-l-yl]«methanone 

The compound of description 105 (0.56g) and 2-brbmc>-l-pyridin-2-yl-ethanone (0.44g) were 
combined in dichloromethane (2ml). The mixture was heated to 1 00**C until the dichloromethane 

5 had evaporated and then heating continued at 140''C for 6h. The reaction was cooled to room 
temperature, and the residue dissolved in sodium hydioxide/dichlorometfiane, the o]::ganic phase 
separated, dried, solvent removed at reduced pressure and the residue column chromatographed 
(silica gel; 0 -» 8% methanol/dichloromethane) to give after combining the appropriate fractions 
the title compound (O.OSg) 

10 Mass Spectrum (API*): Found 463 (MH*). C25H23FN4O2S requires 462. 

Example 161. (RSH-I5K4-Fluorophenyl>2-methyltliiazol-4-yl]-l-{2-[5-(4-fluoropheny^ 
lH-pyraa5ol-3-ylmethyl]-piperidui-l-yl}-methanoiie 

The compound of description 108 (0.430g) was dissolved in ethanol (20ml) and stirred at room 
1 5 temperature for 16 hours with hydrazine hydrate (0.087ml), The solution was then evaporated at 
reduced pressure and chromatographed over silica gel, elutihg wi& a gradient of 0 to 1 0% [9: 1 
methanol/conc. ammonia solution] *m dichloromethane. The title compound was obtained as a 
white foam (0.034g), mass spectrum (API*) 479 [MH*], (APT) 477 [(M-^H)T C26H24F2N4OS 
requires 478 

20 

Example 162- (RS)-l-{2-l4-(4-FluorophenyrhlH-imida2ol-2-ylmethyl]-piperazin-l-^^^ 
(4-iliiOTophenyl>-2-methylthiaaM>l-4-yl]-methanone 

3- [4-(4.Fluorophenyl>lH-imidazol-2-yhnethyl]-4-{ 1 .[5-(4-fluorophenyl)-2-methylthiazol-4-yl]- 
methanoyl}-piperazine-l-carboxylic acid tert-butyl ester description 112 (0.130g) was dissolved 

25 in TFA and stirred under argon at room temperature for 3 hours. The TFA was evaporated and 
Ihe residue chromatogr^hed over silica gel, eluting with a gradient of 0 to 10% [9:1 
methanol/conc. ammonia solution] in dichloromediane. The title compound was obtained as a 
white foam (0.095g), 

mass spectrum (API*) 480 [MH*], C25H23F2N5OS requires 479. 

30 

Example 163. l-[5K4-FlnorophenyI)-2-methyl-thiazol-4-yl]-l-{2-I4-(4-fluorophenyl)-oxa2ol- 
2-ylmethyl]-piperaadn-l~yl}-methanbne 

4- {l-[5K4-Fluorophenyl)^2-methyl-thiazol-4-yl]-TOethanoyl}-344-(4-fluoro-phenyl) 
ylmethyl]-piperazine-l-carboxylic acid tert-butyl ester (0.130g) was dissolved in trifluoroacetic 

35 acid ( 1 0ml) and stirred at room temperature for 2 hours. The reaction mixture was then 

evaporated to dryness at reduced pressure and the residue was chromatographed over silica gel. 
Blution with a gradient of 0 to 10% [9: 1 methanol/conc. ammonia solution] in dichloromethane 
provided the title compound as a pale yellow gum (0.013g), mass spectrum (API*) 481 [MH*], 
C25H22F2N4O2S requhes 480. 

40 

Example 164. (RS)-l-[3-(5-Bromo-4-phenyl-oxa2bl-2-ylmethyl)-moiT)holin-4-yll-^^ 
fluoro-phenyI)-2-methyl-thiazoU4-yl]-methanoiie 
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The compound of example 67 (0.152g) was dissolved in carbon tetrachloride (10ml) and was tfa^ 
treated with N-bromosuccinimide (0.058g) and stirred under argon at room temperature for 24h. A 
further quantity of N-bromosuccinimide (0.006g) was added and the mixture stirred for a further Ih. 
The mixture was filtered fiux>i^ a cotton wool plug and the fittrate was evaporated to dryness under 
5 reduced pressure. The residue was column chromatographed (silica gel, 0 -> 40% ethyl acetate- 
pentane) to give the title compound (0.1 17g). 

Mass Spectrum (APf LC/MS): Found 542, 544 . C25H2iBrFN303S requires 541,543. 

Example 165. (RS)-l-[2-(5-Chloro-4-phenyl'-oxazol-2-ylmethyl)-piperidui-l-yl]-l-[5-(4- 
1 0 fluoro-pheny!)-2-methyl-thiazol-4-yll-methanone 

The oxazole of example 70 (0.06g) in carbon tetrachloride (10ml) was treated wifli N- 

chlorosuccinimide (0.01 8g) and stirred at room temperature, under argon, for 6h. A further quantity 

of N-chlorosuccmimide (0.009g) was added and the mixture heated at 80**C, under argon for 16h. 

The solvent was removed under reduced pressure. The residue was partitioned between ethyl acetate 
15 and water. The organic layer was dried (magnesium sulfate) and the solvent removed imder reduced 

piessuie. The residue was colunm chromatographed (silica gel; 0->40% ethyl acetate-pentane) to 

afford title compound (0.024g). 

Mass Spectrum (Electrospray LC/MS): 496,498 (Mif), C26H23CIFN3O2S requires 495,497. 

20 Example 166. l-[5-<4-Fluoro-phenyl)-2-methyl-.thia2ol-4-yI]-l-[(S>2-(5-phenyl-4Jy. 
[l^,4]triazDl-3-ylmethyl)-pyrrolidin-l-yl]-methanone 

The title compoimd (0.077g) was prepared from the amine of description 117 (0.072g) and 5-{4- 
fluoro-phenyl)-2-methyl-thiazoIe-4-carboxylic acid (0.075g) according to the method of example 
1. 

25 Mass Spectrum (API* LCVMS): 448 (MH*). C24H22FN5OS requires 447. 

Example 167. (RS)-l-[2-(5-Bromo-4-phcnyl-oxazol-2-yImethyI)-plperidin-l-yll-l-[^^ 
fluoro-phenyl)-2-methyl-thia2ol-4-yl]-methanone 

The title compound (0.412g) was prepared by treating the compound of example 70 with N- 
30 bromosuccinimide (0.190g) according to the method of example 164. 

Mass Spectrum (Electrospray LC/MS): 540, 542 (MH*). C26H23BrFN302S requires 539, 541. 

Example 168. (RS)-l-(2-Methyl-5-phenyI-thiazol-4-y!)-l-I2-(4-phenyl-oxazol-2-yImethyl)- 
piperidiii-l-yI]'-methanone 

35 The title compound (0.165g) was prepared jfrom the amine of description 77 (0.116g) and 2- 
Methyl-5-phenyl-thia2oIe-4-carboxylic acid (O.lOSg) according to the method of example 1. 
Mass Spectrum (Electrospray LC/MS): 444 (MH*). C26H25N3C)2S requkes 443. 

Example 169. CRS)-l-Il-(2-Dimethylamino-ethyI)-4-(4-fluoro-phenyI)-m-pyrazol-3-yl]-l-[2- 
40 (4-phenyl-oxa2x>l-2-ylmethyl>-piperidiii-l-yl]-inettianone 

The title compound (0.1 69g) was prepared from the amine of description 77 (0.1 16g) and l-(2- 
Dimethylamino-ethyl)-4-(4-fluoro-phenyl)-liy-pyrazole-3-carboxylic acid (0.132g) according to 
the method of example 1 . 
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Mass Spectrum (Electrospray LC/MS): 502 (MH*). C29H32FN5O2 requires 501. 

Example 170. (I^2-(l-{l-I5T(4-Flnoro-phcnyl)-2-methyl-tluazol-4^ 
piperidin-2-ylmethyI)-4-phenyl-6xazole-5-carbonitri!e 
5 The title compound (50mg) was prepared by treating the compound of example 167 (d.410g) with 
copper(I)cyanide (0.1 03g) according to the method of example 96. Following column 
chromatography , further purification by HPLC was required (Supercosil ABZ+, 5-95% 
acetonitrile containing 0.1% trifluoroacetic acid-water containing 0.1% trifluoroacetic acid). 
Mass Spectrum (Electrospray LCTMS): 487 (MH*). C27H23FN4O1S requires 486. 

10 

Example 171. (RS>l-[2-(5-BromD-4-phenyl-K>xazoI-2-ylmethyl>piperidm-l-yl]^^ 
5-phenyl>tluazol-4-yI)-methanone 

The title compound (0.075g) was prepared by treating the compound of example 168 (0.093g) 
with iV-bromosuccinimide (0.037g) according to the me&od of example 1 64. 
15 Mass Spectrum (Electrospray LCVMS): 522,524 (MHT). C26H24BrFN302S requires 52 1.523. 

Example 172. H5K4-Flaoi^phenyI)-2-meAyl-fluazol-4-yIH4(S)-2K4-phenyl-o 
ylmethyl)-pyrrolidin-l-yl]-methanone 

The title compound (0.103g) was prepared from thie amine of description 120 (0.061g) and 5-(4- 
20 fluoro-phenyl>-2-methyl-thiazole-4-carbo30^1ic acid (0.064g) according to tiie method of example 
1. 

Mass Spectrum Electrospray LC/MS): 448 (MKT). C25H22FN3O2S requires 447. 

Example 173. l-[(S)-2-(5-Bromo-4-phenyl-<)xazol-2-ylmeth3i)-pyiToOdiiir.l-yll-l-[5-(4- 
25 fluoro-pheny0-2-methyl-thiazol-4-yl]-methanone 

The title compoimd (0.066g) was prepared by treating the compoimd of example 172 (0.075g) 

with^-bromosuccinimide (0.030g) according to the method of example 164, 

Mass Spectrum (Electrospray LC/MS): 526,528 O^dDET). C25H2iBrFN302S requires 525,527. 

30 Example 174. (RS)-l-[5-(4-Chlori>.phenyl>-2-methyl-thiazoM-ylH-IM4-pheny^ox^ 
ylmethyl)-piperidin-l-yl]-methanone 

The title compound (0.106^ was prepared from the amine of description 77 (0.072g) and 5-(4- 
<^oroi)hraiyl>2-metfiyl-4hia2ole-4-carboxylic acid (0.076g) accordmg to the mefliod of example 1. 
Mass Spectrum (API*^ LC/MS): 478,480 (MH*). C26H24GIN3O2S requhes 477. 479. 

35 

Example 175. (RS)-l-[4-(4-Fluoro-phenyl)-l.methyl-UJ- pyrazol-3-yll-l-(2-(4-phenyl. 
thiazol-2-ylmethyO-piperidm-l-yl ]-methanoiie 

The title compound (0.022g) was prepared from the compound of description 99 (0.060g) and 4- 
(4-Fluoro-phenyl>l-methyl-l//-pyrazole-3-carbo;Qrlic acid (0.044g) according to the method of 
40 example 1. 

Mass Spectrum (Electrospray LC/MS): Found 461(MlD. C26H25FN4OS requires 460. 
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Example 176. ^SH-{2-(4-(2-Bromo-phenyI)M)xazol-2-ylmethyippiperidin^ 
fluoro-phenyI)-2-methyl-thiazol-4-yl]-methanone 

The title compound (0.50g) was prepared from the compound of description 121 (2.00g), acetamide 
(1.05g) and boron trifluoride.diethyl eftierale (0.7ml) in ^q^lene according to the method of example 
5 54. 

Mass Spectrum (Electrospray LCMS): Found 540,542 (MH*). CjeHjaBrFNsCbS requires 
539,541: 

Example 177. (RS)-2-lMMl-lM4-Flttoro-phenyl)-2-methyl-tlua5rol-4-^^ 

1 0 piperidui-2-ylmethyl)-oxazol-4-ylJ-beiizonitrile 

A mixture of the bromide (0.240g) of example 176, Cu(I)CNr (0.060^ and N-Me&yl pyrrolidinone 
(5 ml ) was heated at 1 80 °C for 1 6h. The cooled reaction mixture was diluted with ethyl acetate and 
passed tbrou^kiesselguhr, washing wifliettiyl acetate. The filtrate was washed wilh water, dried 
(sodium sulfate) and solvent removed at reduced pressure. The residue was column chromatographed 

15 ( silica gel, 20-50% ethyl acetate-pentane) to give the title compound as a pale yellow gum (O.lOlg 
Mass Spectrum (APf LC/MS): Found 487 (MH*). C27H23FN4O2S requires 486. 

Example 178. (I^)-l-[5<4-mttoro.phenyl)-2-methyl-thiai»l-4-ylH-{2- 
thiazoi-2-ylmethyI]-piperidin-l-yl}-methanone 
20 The title compound (0.235g) was prepared as a solid j&om the amine of descriptioD 122 (0.330g) and 
2-methyl-5-(4-fluoro-phenyl)-tbiazole-4-caiboxylic acid (0.283g) according to the method of 

example 1. 

Mass Spectrum (Electrospray LC/MS): Found 496 (MET). C26H23F2N3OS2 requires 495. 

25 Example 179. (RS)-l-[5K4-Muoit)-phenyl)-2.methyl-tliiazol-4-yll-l-{^^ 
thiazol-2-ylmethyl]-pipeiidin-l-yl}-metbanone 

The title compound (0.047g) was pr^ared as a solid fiom the amine of description 123 (O.lOOg) and 
2-m6thyl-5-<4-fluoJo-phenyl)-tbiazole-4-carboxylic acid (0.086g) according to the method of 
example 1. 

30 Mass Spectrum (Electrospray LC/MS): Found 496 (MlT). C26H23F2N3OS2 requires 495. 

Example 180. (RS)-l-{2-[4-(3-Fluoro-phenyl).thiazol-2-yhnethyl]-piperidin-l-^^^ 
5-phenyl-1liiazol-4-yl)-methanone 

Hie title compound (0.031g) wias prepared as a sohd from the amine of description 123 (O.lOOg) aiKi 
35 2-methyl-5-phenyl-tbiazole-4-carboxylic add (0.0r79g) accordmg to the method of example 1. 
Mass Spectrum OElectrospray LC/MS): Found 478 (MET). C26H24FN3OS2 requires 477. 

It is understood that the present invention covers all combinations of particular and preferred 
groups described herein above. 

40 

Determination of Orexin-1 Receptor Antagonist Activity 
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The orexin-l receptor antagonist activity of the compounds of formula Q) was detennined 
in accordance with the following experimental method. 

Expetiinental Method 

5 CHO-DG44 cells expressing the human orexin-l receptor were grown in cell medium 

(MEM medium with EarPs salts) containing 2 mM L-GIutamine, 0.4 mgtoL G418 Sulphate fix)m 
GroCO BRL and 10% heat inactivated fetal calf serum from Gibco BRL. The cells were seeded 
at 20,000 cells/100 jd/well mto 96-well black clear bottom sterile plates from Costar which had 
been pre-coated with 10 jig^vell of poly-L-lysine from SIGMA. The seeded plates were 

10 incubated overnight at 37C in 5% CO2. 

Agonists were prepared as 1 mM stocks in watenDMSO (1:1). EC50 values (the 
concentration required to produce 50% maximal response) were estimated using 1 Ix half log unit 
dilutions (Biomek 2000, Beckman) in Tyrode's buffer containing probenecid (10 mM HEPES 
with 145mM NaCl, 1 OmM glucose, 2.5 mM KCl, 1 .5 mM CaCh. 1 .2 mM MgClj and 2.5mM 

15 probenecid; pH7.4). Antagonists were prepared as 10 mM stocks in DMSO (100%). Antagonist 
IC50 values (the concentration of compoimd needed to inhibit 50% of Ifae agonist response) were 
detemined against 3.0 iiM human orexin-A using 1 Ix half log unit dilutions in Tyrode's buffer 
containing 10% DMSO and probenecid. 

On the day of assay 50 of ceil medium containing probenecid (Sigma) and FluoSAM 

20 (Texas Fluorescence Laboratories) was added (Quadra, Tomtec) to each well to give final 

concentrations of 2.5 mM and 4 pM, respectively. The 96-well plates were incubated for 60 min 
at 37C in 5% C02. The loading solution containing dye was then aspirated and cells were 
washed with 4x150 \d Tyr<^e's buffer containing probenecid and 0.1% gelatin (Denley Cell 
Wash). The volume of buffer left in each well was 125 \d. Antagonist or buffer (25 was 

25 added (Quadra) the cell plates gently shaken and incubated at 37C in 5% CO2 for 30 ininutes. 
Cell plates were tiien transferred to the Fluorescent Imaging Plate Reader {FUPR, Molecular 
Devices) instrument. Prior to drug addition a single image of the cell plate was taken (signal test)» 
to evaluate dye loading consistency. The run protocol used 60 images taken at 1 second intervals 
followed by a frirther 24 images at 5 second intervals. Agonists were added (by the FLIPR) after 

30 20 seconds (during continuous reading). From each well, peak fluorescence was detennined over 
the whole assay period and the mean of readings 1-19 inclusive was subtracted from this figure. 
The peak increase in fluorescence was plotted against compound concentration and iteratively 
curve fitted using a four parameter logistic fit (as described by Bowen and Jerman, TiPS, 1995, 
16, 413-417) to generate a concentration effect value. Antagonist Kb values were calculated 

35 using the equation: 

Kb= IC50/(l+([3/EC501) 

where 'EC50 was the potency of human orexin-A determined in the assay (in nM terms) 
and IC50 is expressed in molar terms. 

Compoimds of Examples tested according to this method had pKb values in the range 6.7 
40 — 9.5 at the hmnan cloned orexin-l receptor. 

The orexin-2 receptor antagonist activity of the compounds of formula (T) was detennined in 
accordance with tiie following experimeiital metiiod. 
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Experimental Method 

CHO-DG44 cells expressing the human orexm-2 receptor were grown in cell medium 
(MEM medium with EaxVs salts) containing 2 mM LXjlutamine, 0.4 mg/mL G418 Sulphate from 
5 GIBCO BRL and 10% heat inactivated fetal calf serum from Gibco BRL. The cells were seeded 
at 20,000 cells/100 pJ/well into 96-well black clear bottom sterile plates from Costar which had 
been pre-coated with 10 Hg^vell of poly-L-lysine from SIGMA. The seeded plates were 
incubated overnight at 37C in 5% CO2. 

Agonists were prepared as 1 mM stocks in wateriDMSO (1:1). EC50 values (the 
10 concentration required to produce 50% maximal response) were estimated using 1 Ix half log unit 
dilutions (Biomek 200O, Beckman) in Tyrode's buffer containing probenecid (10 mM HEPES 
with 145mM NaCI, lOmM glucose, 2.5 mM KCl, 1 .5 mM CaCli, 1 .2 mM MgCh and 2.5mM 
probenecid; pH7.4). Antagonists were prepared as 10 mM stocks m DMSO (100%). Antagonist 
IC50 values (the concentration of compound needed to inhibit 50% of die agonist response) were 
15 determined against 10.0 nM human orexin-A using 1 Ix half log unit dilutions in Tyrode's buffer 
containing 10% DMSO and probenecid. 

On the day of assay 50 \i\ of cell medium contaming probenecid (Sigma) and Fluo3AM 
(T^cas Fluorescence Laboratories) was added (Quadra, Tomtec) to each well to give final 
concentrations of 2.5 mM and 4 pM, respectively. The 96-well plates were incubated for 60 min 
20 at 37C in 5% CO2. The loading solution containing dye was then aspimted and cells were washed 
with 4x150 pi Tyrode's buffer containing probenecid and 0.1% gelatin (Denley Cell Wash). The 
volume of buffer left in each well was 125 pi. Antagonist or buffer (25 jil) was added (Quadra) 
the cell plates gently shaken and incubated at 37C in 5% CQ2 for 30 min: Cell plates were then 
transferred to the Fluorescent Imagmg Plate Reader (FLIPR, Molecular Devices) instrument. 
25 Prior to drug addition a smgle image of the cell plate was taken (signal test), to evaluate dye 

loading consistency. The run protocol used 60 images taken at 1 second intervals followed by a 
further 24 images at 5 second intervals. Agonists were added (by the FLIPR) after 20 sec (during 
continuous reading). From each well, peak fluorescence was determined over the whole assay 
period and the mean of readings 1-19 inclusive was subtracted from this figure. The peak 
30 increase in fluorescence was plotted agamst compound concentration and iteratively curve fitted 
using a four parameter logistic fit (as described by Bowen and Jerman, TiPS, 1995, 16, 413-417) 
to generate a concentration effect value. Antagonist Kb values were calculated using the 
equation: 

Kb= IC50/(l+([3/EC50]) 
35 where EC50 was the potency of human orexin-A determined m the assay (in nM terms) 

and IC50 is expressed in molar terms. 

Compounds of l&camples tested accordmg to this method had pKb values in the range <6.3 - 8.2 
at the human cloned orexin-2 receptor. 

40 The application of which this description and claims forms part may be used as a basis for priority 
in respect of any subsequent application. The claims of such subsequent application may be 
directed to any feature or combination of features described herein. They may take the form of 
product, composition, process, or use claims and may mclude, by way of example and without 
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CLAIMS 

1 . A compound of formula (T): 




wherein: 

X represents a bond, oxygen, NR^ or a group (CH^),, wherein n represents 1, 2 or 3, 
10 Y represents CHj, CX), CHOH. or -CFIjCH(OH)-; 

Het is an optionally substituted 5- or 6- membered monocyclic heteroaryl group coutaining 
up to 4 heteroatoms selected fiom N, O and S, substituted by 

Ar^ represents an optionally substituted phenyl or a 5- or 6-membered heteroaryl group 
containing up to 3 heteroatoms selected from K, O and S, whenein the phenyl or heteroaryl group 
15 is substituted by and further optional substituents; or Ar^represents an optionally substituted 
bicyclic aromatic or bicyclic heteroaromatic group containing up to 3 heteroatoms selected firom 
N, O and S; 

R* represents hydrogen, an optionally substituted(C,^ )alkoxy, halo, cyano, optionally 
substituted(Ci^)alkyl, optionally substituted phenyl, or an optionally substituted 5- or 6- 
20 membered heterocyclyl group containing up to 4 heteroatoms selected from N, O and S; 

R^is an optionally substituted aryl or an optionally substituted mono cmt bicyclic 
heteroaryl group containing up to 3 heteroatoms selected firom N, O and S; 

R^ is selected from hydrogen or (C, Jalkyl; 

or a pharmaceutically acceptable salt thereof. 

25 

2. A compound according to claim 1 whmin X is a bond, oxygen or (CKy, where n is 1 or 
2. 

3. A compound according to claim 1 or 2 wherein Ar* represents optionally substituted 
30 phenyl, pyridinyl, thiazolyl, pyrazolyl, pyridazyl, thienyl, benzofuranyl, naphtiiyl or triazolyt. 

4. A compound according to any one of claims 1 to 3 wherein represents an optionally 
substituted phenyl, pyridinyl, pyrazolyl, pyrimidazyl, or oxadiazolyl group. 

35 5. A compound according to any one of claims 1 to 4 wherein Het is oxazolyl, imidazolyl, 
thiazolyl, triazolyl oxadiazolyl, pyrazolyl, ftiranyl and tetrazolyl. 

6. A compound according to any one of claims 1 to 5 wherein Y is CH,. 
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7. A compound of formula (I) as claimed in Claim 1 selected from Examples 1 to 130 and 
132 to 181, or a phannaceutically acceptable salt of thereof. 

8. (RS>l-diben2x>furan-4-yl-l-{2-[5-(3-fluoro-ph^^^ 
piperidin-l-yl}-methanone or a phannaceutically acceptable salt thereof. 

9. A pharmaceutical composition comprising a compound of formula (I) as defined in any 
one of claims 1 to 7, or a pharmaceutically acceptable salt thereof, or the compouiid as claimed in 
claim 8 or a phannaceutically acceptable salt thereof and a phannaceutically acceptable carrier. 

10. A method of treating or preventing diseases or disorders where an antagonist of a human 
orexin receptor is required, which comprises administering to a subject in need thereof an 
effective amount of a compound of formula (I) as defined in any one of claims 1 to 7» or a 
phannaceutically acceptable salt thereof, or the compound as claimed in claim 8 or a 
pharmaceutically acceptable salt thereof. 
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